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USE OF HUMAN NOT1 AND NOT1A ORPHAN RECEPTORS 

Pleld of the Invention 

This invention relates to new uses for polynucleotides and polypeptides encoded by them, 
to their use in therapy and in identifying compounds which may be agonists which are potentially 
useful in therapy. 

Summary of the Invention 

In one aspect, the invention relates to new uses of the orphan nuclear receptor, NOT1 or 
its splice variant NOT1 a polynucleotides and polypeptides. Such uses include the treatment of 
obesity, insulin resistance, type 2 diabetes, impaired glucose tolerance, cachexia and liposarcoma, 
hereinafter referred to as "the Diseases", amongst others. In another aspect the invention relates to 
methods for identifying compounds which activate NOT1 or NOTla polypeptides, for example 
agonists, using NOT1 or NOTla materials, and treating conditions associated with NOT1 or 
NOTla imbalance with the identified agonist compounds. In a still further aspect, the invention 
relates to diagnostic assays for detecting diseases associated with inappropriateNOTl or NOTla 
activity or levels. 

Description of the Invention 

In a first aspect, the present invention relates to the use of a compound selected from: 

(a) a NOT1 or NOTla polypeptide; 

(b) a compound which activates a NOT1 or NOTla polypeptide; or 

(c) a polynucleotide encoding a NOT1 or NOTla polypeptide, 
for the manufacture of a medicament for treating: 

(i) obesity; 

(ii) insulin resistance; 

(iii) type 2 diabetes; 

(iv) impaired glucose tolerance; 

(v) cachexia; or 

(vi) liposarcoma. 

SuchNOTl polypeptides include isolated polypeptides comprising an amino acid 
sequence which has at least 95% identity, preferably at least 97-99% identity, to that of SEQ ID 
NO:2 over the entire length of SEQ ID NO:2. Such polypeptides include those comprising the 
amino acid of SEQ ID NO:2. 
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Further polypeptides include isolated polypeptides in which the amino acid sequence has 
at least 95% identity,.preferably at least 97-99% identity, to die amino acid sequence of SEQ ID 
NO:2 over the entire length of SEQ ID NO:2. Such polypeptides include the polypeptide of SEQ 
ID NO.2. Further peptides include isolated polypeptides encoded by a polynucleotide comprising 
the sequence contained in SEQ ID NO:l. 

NOT1 a polypeptides include isolated polypeptides comprising an amino acid sequence 
which has at least 95% identity, preferably at least 97-99% identity, to that of SEQ ID NO:4 over 
the entire length of SEQ ID NO:4. Such polypeptides include those comprising the amino acid of 
SEQE>NO:4 

Further NOT1 a polypeptides include isolated polypeptides in which the amino acid 
sequence has at least 95% identity, preferably at least 97-99% identity, to the amino acid 
sequence of SEQ ID NO:4 over the entire length of SEQ ID NO:4. Such polypeptides include the 
polypeptide of SEQ ID NO:4. Further peptides include isolated polypeptides encoded by a 
polynucleotide comprising the sequence contained in SEQ ID NO:3. 

The polypeptides may be in the form of the " mature" protein or may be a part of a larger 
protein such as a precursor or a fusion protein. It is often advantageous to include an additional 
amino acid sequence which contains secretory or leader sequences, pro-sequences, sequences 
which aid in purification such as multiple histidine residues, or an additional sequence for 
stability during recombinant production. 

The NOT1 and NOTla polypeptides relating to the present invention also include variants 
of the aforementioned polypeptides, that is polypeptides that vary from the referents by conservative 
amino acid substitutions, whereby a residue is substituted by another with like characteristics. 
Typical such substitutions are among Ala, Val, Leu and He; among Ser and Thr; among the acidic 
residues Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic 
residues Phe and Tyr. Particularly preferred are variants in which several, 5-10, 1-5, 1-3, 1-2 or 1 
amino acids are substituted, deleted, or added in any combination. 

NOT1 and NOTla polypeptides relating to the present invention can be prepared in any 
suitable manner. Such polypeptides include isolated naturally occurring polypeptides, 
recombinantly produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides are well 
understood in the art. 

In a further aspect, the present invention relates toNOTl or NOTla polynucleotides. Such 
polynucleotides include isolated polynucleotides comprising a nucleotide sequence encoding a 
polypeptide which has at least 95% identity to the amino acid sequence of SEQ ID NO:2 or SEQ ID 
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NO:4, over the entire length ofSEQ ID NO:2 or SEQ ID NO:4. In this regard, polypeptides which 
have at least 97% identity are highly preferred, whilst those with at least 98-99% identity are more 
highly preferred, and those with at least 99% identity are most highly preferred. Such 
polynucleotides include a polynucleotide comprising the nucleotide sequence contained hi SEQ ID 
5 NO: 1 or SEQ ID NO:3 encoding the polypeptides of SEQ ID NO:2 and SEQ ID NO:4 respectively. 

Further polynucleotides relating to the present invention include isolated polynucleotides 
comprising a nucleotide sequence that has at least95% identity to a nucleotide sequence encoding a 
polypeptide of SEQ 3D NO:2 or SEQ ID NO:4, over the entire coding region. In this regard, 
polynucleotides which have at least 97% identity are highly preferred, whilst those with at least 98- 
1 0 99% identity are more highly preferred, and those with at least 99% identity are most highly 
preferred. 

Further polynucleotides include isolated polynucleotides comprising a nucleotide sequence 
which has at least 95% identity to SEQ ID NO:l or SEQ ID NO:3 over the entire length of SEQ 
ID NO:l or SEQ ID NO:3 respectively. In this regard, polynucleotides which have at least 97% 

15 identity are highly preferred, whilst those with at least 98-99% identiy are more highly preferred, 
and those with at least 99% identity are most highly preferred. Such polynucleotides include a 
polynucleotide comprising the polynucleotide of SEQ 3D NO:l or SEQ ID NO:3 as well as the 
polynucleotide of SEQ ID NO:l or SEQ ID NO:3. 

The invention also relates to polynucleotides which are complementary to all the above 

20 described polynucleotides. 

The nucleotide sequence of a human NOT1 cDNA is given in SEQ ID NO: 1 (from Mages, 
H.W. etaL Mol. Endocrinol 1994; 4(11): 1583-1591, EMBL:X75918). The nucleotide sequence of 
SEQ ID NO: 1 is a cDNA sequence and comprises a polypeptide encoding sequence (nucleotide 318 
to 3115) encoding a polypeptide of 598 amino acids, the polypeptide of SEQ ID NO:2. The 

25 nucleotide sequence encoding the polypeptide of SEQ ID NO:2 may be identical to the 

polypeptide encoding sequence contained in SEQ ID NO:l or it may be a sequence other than the 
one contained in SEQ ID NO:l, which, as a result of the redundancy (degeneracy) of the genetic 
code, also encodes the polypeptide of SEQ ID NO:2. The nucleotide sequence of the splice variant 
NOTla is given in SEQ ID NO:3 (from Patent Application WOOO/77202; SmithKline Beecham) 

30 and is a cDNA sequence and comprises a polypeptide encoding sequence (nucleotide 1 to 1368) 
encoding a polypeptide of 455 amino acids, the polypeptide of SEQ ID NO:4., representing a 
splice variant of NOTL The nucleotide sequence encoding the polypeptide of SEQ ID NO:4 may 
be identical to the polypeptide encoding sequence contained in SEQ 3D NO:3 or it may be a 
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sequence other than the one contained in SEQ ID NO:3, which, as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:4. 

The gene encoding the NOT1 polypeptide of SEQ ID NO:2 has been localised to human 
chromosome 2q22-2q23.. 

Preferred polypeptides and polynucleotides are expected to have, inter alia, similar 
biological functions/properties to their homologous polypeptides and polynucleotides. Furthermore, 
preferred polypeptides and polynucleotides of the present invention have at least oneNOTI or 
NOTla activity, which may include antigenic activity. 

NOT1 and NOTla polynucleotides may be obtained, using standard cloning and screening 
techniques, from a cDNA library derived from mRNA in cells of human brain (Sambrook et aL, 
Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y. (1989)). Such polynucleotides can also be obtained from natural sources 
such as genomic DNA libraries or can be synthesized using well known and commercially 
available techniques. 

When NOT1 or NOTla polynucleotides are used for the recombinant production of 
NOT1 or NOTla polypeptides, the polynucleotide may include the coding sequence for the mature 
polypeptide, by itself; or the coding sequence for the mature polypeptide in reading frame with other 
coding sequences, such as those encoding a leader or secretory sequence, a pre-, or pro- or prepro- 
protein sequence, or other fusion peptide portions. For example, a marker sequence which 
facilitates purification of the fused polypeptide can be encoded; for example a hexa-histidine 
peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentzet aL, Proc Natl Acad 
Sci USA (1989) 86:821-824, or is an HA tag. The polynucleotide may also contain non-coding 5' 
and 3' sequences, such as transcribed, non-translated sequences, splicing and polyadenylation 
signals, ribosome binding sites and sequences that stabilize mRNA. 

Recombinant NOT1 or NOTla polypeptides may be prepared by processes well known in 
the art from genetically engineered host cells comprising expression systems. Cell-free translation 
systems can also be employed to produce such proteins using RNAs derived fromNOTl or NOTla 
DNA constructs. 

For recombinant production, host cells can be genetically engineered to incorporate 
expression systems or portions thereof for NOT1 or NOTla polynucleotides. Introduction of 
polynucleotides into host cells can be effected by methods described in many standard laboratory 
manuals, such as Davis et al, Basic Methods in Molecular Biology (1986) and Sambrooker aL, 
Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y. (1989). Preferred such methods include, for instance, calcium phosphate 
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transfection, DEAE-dextran mediated transfection, microinjection, cationic lipid-mediated 
transfection, electroporatioa, transduction, scrape loading, ballistic introduction or infection. 

Representative examples of appropriate hosts include bacterial cells, such as£ coli, 
Streptomyces and Bacillus subtilis cells; fungal cells, such as yeast cells andAspergillus cells; insect 
cells such as Drosophila S2 and Spodoptera S© cells; animal cells such as CHO, COS, HeLa, 
C127, 313, BHK and HEK 293. 

The appropriate nucleotide sequence may be inserted into an expression vector by any of a 
variety of well-known and routine techniques, such as, for example, those set forth in Sambrookex 
a/., Molecular Cloning, A Laboratory Manual (supra). Appropriate secretion signals may be 
incorporated into the desired polypeptide to allow secretion of the translated protein into the lumen 
of the endoplasmic reticulum, the periplasmic space or the extracellular environment These signals 
may be endogenous to the polypeptide or they may be heterologous signals If the polypeptide is 
secreted into the medium, the medium can be recovered in order to recover and purify the 
polypeptide. If produced intracellularly, the cells must first be lysed before the polypeptide is 
recovered 

NOT1 or NOTla polypeptides can be recovered and purified from recombinant cell 
cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid 
extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite chromatography 
and lectin chromatography. Most preferably, high performance-liquid chromatography is employed 
for purification. Well known techniques for refolding proteins may be employed to regenerate 
active conformation when the polypeptide is denatured during isolation and or purification. 

This invention also relates to the use of polynucleotides of the present invention as 
diagnostic reagents. Detection of a mutated form of the gene characterised by the polynucleotide of 
SEQ ID NO: 1 or SEQ ID NO:3 which is associated with a dysfunction will provide a diagnostic tool 
that can add to, or define, a diagnosis of a disease, or susceptibility to a disease, which results from 
under-expression or otherwise altered expression of the gene. Individuals carrying mutations in the 
gene may be detected at the DNA level by a variety of techniques. 

Nucleic acids for diagnosis may be obtained from a subjecf s cells, such as from blood, 
urine, saliva, tissue biopsy or autopsy material. The genomic DNA may be used directly for 
detection or may be amplified enzymatically by using PCR or other amplification techniques prior 
to analysis. RNA or cDNA may also be used in similar fashion. Deletions and insertions can be 
detected by a change in size of the amplified product in comparison to the normal genotype. Point 
mutations can be identified by hybridizing amplified DNA to labeledNOTl or NOTla nucleotide 
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sequences. Perfectly matched sequences can be distinguished from mismatched duplexes by RNase 
digestion or by differences in melting temperatures. DNA sequence differences may also be 
detected by alterations in electrophoretic mobility of DMA fragments in gels, with or without 
denaturing agents, or by direct DNA sequencing (ee, e.g., Myers et at, Science (1985) 230: 1242). 
5 Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 
RNase and SI protection or the chemical cleavage method (see Cottonet al. y Proc Natl Acad Sci 
USA (1985) 85: 4397-4401). In another embodiment, an array of oligonucleotides probes 
comprising NOT1 or NOT la nucleotide sequence or fragments thereof can be constructed to 
conduct efficient screening of e.g., genetic mutations. Array technology methods are well known 
10 and have general apphcability and can be used to address a variety of questions in molecular 
genetics including gene expression, genetic linkage, and genetic variability (see for example: 
MChee et al., Science, Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility tothe 
Diseases through detection of mutation in theNOTl gene by the methods described. In addition, 
such diseases may be diagnosed by methods comprising detennining from a sample derived from 
a subject an abnormally decreased level of polypeptide or rnRNA. Decreased expression can be 
measured at the RNA level using any of the methods well known in the art for the quantitation of 
polynucleotides, such as, for example, nucleic acid amplification, for instance PCR, RT-PCR, 
RNase protection, Northern blotting and other hybridization methods. Assay techniques that can 
20 be used to determine levels of aNOTl orNOTla protein in a sample derived from a host are well- 
known to those of skill in the art Such assay methods include radioimmunoassays, competitive- 
binding assays, Western Blot analysis and ELISA assays. 

Thus in another aspect, the present invention relates to a diagonostic kit which comprises: 

(a) a NOT1 or NOTla polynucleotide, preferably the nucleotide sequence of SEQ ID NO: 1 or 
25 SEQ ID NO:3, or fragments thereof; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a NOT1 or NOTla polypeptide, preferably the polypeptide of SEQ ID NO:2 or SEQ ID NO:4, 
or a fragment thereof; or 

(d) an antibody to a NOT1 orNOTla polypeptide, preferably to the polypeptide of SEQ ID NO:2 
30 or SEQ ID NO:4. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 
component. Such a kit will be of use in diagnosing a disease or suspectability to a disease, 
particularly obesity, insulin resistance, type 2 diabetes, impaired glucose tolerance,cachexia and 
Iiposarcoma, amongst others. 
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The polypeptides of the invention or their fragments or analogs thereof, or cells expressing 
them, can also be used as immunogens to produce antibodies irnmunospecific for polypeptides of 
the present invention. The term "irnmunospecific" means that the antibodies have substantially 
greater affinity for the polypeptides of the invention than meir affinity for other related polypeptides 
5 in the prior art 

Antibodies generated against NOT1 or NOTla polypeptides may be obtained by 
administering the polypeptides or epitope-bearing fragments, analogs or cells to an animal, 
preferably a non-human animal, using routine protocols. For preparation of monoclonal antibodies, 
any technique which provides antibodies produced by continuous cell line cultures can be used. 

10 Examples include the hybridoma technique (Kohler, G. and Milstein, C. 3 Nature (1975) 256:495- 
497), the trioma technique, the human B-cell hybridoma technique (Kozborer a/., Immunology 
Today (1983) 4:72) and the EBV-hybridoma technique (Cole et al., Monoclonal Antibodies and 
Cancer Therapy, 77-96, Alan R. Liss, Inc., 1985). 

Techniques for the production of single chain antibodies, such as those described in U.S. 

1 5 Patent No. 4,946,778, can also be adapted to produce single chain antibodies to polypeptides of this 
invention. Also, transgenic mice, or other organisms, including other mammals, may be used to 
express humanized antibodies. 

In a further aspect, the present invention relates to genetically engineered soluble fusion 
proteins comprising a NOT1 or NOTla polypeptide, or a fragment thereof, and various portions 

20 of the constant regions ofheavy or4ight chains of immunoglobulins of various subclasses (IgG, 
IgM, IgA, IgE). Preferred as an immunoglobulin is the constant part of the heavy chain of human 
IgG, particularly IgGl , where fusion takes place at the hinge region. In a particular embodiment, 
the Fc part can be removed simply by incorporation of a cleavage sequence which can be cleaved 
with blood clotting factor Xa. Furthermore, this invention relates to processes for the preparation 

25 of these fusion proteins by genetic engineering, and to the use thereof for drug screening, 

diagnosis and therapy. A further aspect of the invention also relates to polynucleotides encoding 
such fusion proteins. Examples of fusion protein technology can be found in International Patent 
Application Nos. W094/29458 and W094/22914. 

In a further aspect, the present invention provides for a method of screening compounds to 

30 identify those which stimulate the function of NOT1 or NOTla polypeptides. In general, agonists 
may be employed for therapeutic and prophylactic purposes for such Diseases as hereinbefore 
mentioned. Compounds may be identified from a variety of sources, for example, cells, cell-free 
preparations, chemical libraries, and natural product mixtures. Such agonists so-identified may be 
natural or modified substrates, ligands, receptors, en2ymes, etc., as the case may be, of the 
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polypeptide; or may be structural or functional numerics thereof (see Coligane* al, Current 
Protocols in Immunology l(2):Chapter 5 (1991)). » 

The screening method may simply measure the binding of a candidate compound to the 
polypeptide, or to cells or membranes bearing the polypeptide, or a fusion protein thereof by 
5 means of a label directly or indirectly associated with the candidate compound Alternatively, the 
screening method may involve competition with a labeled competitor. Further, these screening 
methods may test whether the candidate compound results in a signal generated by activation or 
inhibition of the polypeptide, using detection systems appropriate to the cells bearing the 
polypeptide. Further, the screening methods may simply comprise the steps of mixing a 
1 0 candidate compound with a solution containing a polypeptide of the present invention, to form a 
mixture, measuring NOT1 or NOT1 a activity in the mixture, and comparing the NOT1 or NOTla 
activity of the mixture to a standard. 

NOT1 or NOTla polynucleotides, polypeptides and antibodies to the polypeptide as 
hereinabove described may also be used to configure screening methods for detecting the effect 
of added compounds on the production of raRNA and polypeptide in cells. For example, an 
ELISA assay may be constructed for measuring secreted or cell associated levels of polypeptide 
using monoclonal and polyclonal antibodies by standard methods known in the art. This can be 
used to discover agents which may enhance the production of polypeptide, for example agonists, 
from suitably manipulated cells or tissues. 
20 The NOT1 or NOTla polypeptide may be used to identify membrane bound oTsoluble " 

receptors, if any, through standard receptor binding techniques known in the art. These 
include, but are not limited to, ligand binding and crosslinking assays in which the polypeptide 
is labeled with a radioactive isotope (for instance, 125^ chemically modified (for instance, 
biotinylated), or fused to a peptide sequence suitable for detection or purification, and incubated 
25 with a source of the putative receptor (cells, cell membranes, cell supernatants, tissue extracts, 
bodily fluids). Other methods include biophysical techniques such as surface plasmon 
resonance and spectroscopy. These screening methods may also be used to identify agonists of 
NOT1 or NOTla polypeptides which compete with the binding of the polypeptide to its 
receptors, if any. Standard methods for conducting such assays are well understood in the art 
Thus, in another aspect, the present invention relates to a screening kit for identifying 
agonists, ligands, receptors, substrates, enzymes, etc. for polypeptides of the present invention; or 
compounds which enhance the production of such polypeptides, which comprises: 

(a) aNOTl or NOTla polypeptide; 

(b) a recombinant cell expressing a NOT1 or NOT la polypeptide; 
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(c) a cell membrane expressing a NOT1 or NOT la polypeptide; or 

(d) antibody to aNOTl or NOT1 a polypeptide; 

which NOT1 or NOTla polypeptide is preferably that of SEQ ID NO:2 or SEQIDNO:4. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 
5 component. 

Jt will be readily appreciated by the skilled artisan that a polypeptide of the present 
invention may also be used in a method for the structure-based design of an agonist of the 
NOT1 or NOT la polypeptide, by: 

(a) detennining in the first instance the three-dimensional structure of the NOT1 or NOTla 
10 polypeptide; 

(b) deducing the three-dimensional structure for the likely reactive or binding site(s) of an 
agonist; 

(c) synrhesing candidate compounds that are predicted to bind to or react with the deduced 
binding or reactive site; and 

15 (d) testing whether the candidate compounds are indeed agonists. 

It will be further appreciated that this will normally be an interative process. 

In a further aspect, the present invention provides methods of treating abnormal conditions 
such as, for instance, obesity, insulin resistance, type 2 diabetes, impaired glucose tolerance, 
cachexia, or liposarcoma, related to an under-expression of, NOT1 or NOTla polypeptide activity. 

20 For treating abnormal conditions related to an under-expression ofNOTl or NOTla 

polypeptides and their activity, several approaches are also available. One approach comprises 
administering to a subject a therapeutically effective amount of a compound which activatesa 
polypeptide of the present invention, i.e., an agonist as described above, in combination with a 
pharmaceutically acceptable carrier, to thereby alleviate the abnormal condition. Alternatively, gene 

25 therapy may be employed to effect the endogenous production ofNOTl or NOTla by the relevant 
cells in the subject For example, a NOT1 or NOTla polynucleotide may be engineered for 
expression in a replication defective retroviral vector, as discussed above. The retroviral expression 
construct may then be isolated and introduced into a packaging cell transduced with a retroviral 
plasmid vector containing RNA encoding aNOTl or NOTla polypeptide such that the packaging 

30 cell now produces infectious viral particles containing theNOTl or NOTla gene. These producer 
cells may be administered to a subject for engineering cells in vivo and expression of the NOT1 or 
NOTla polypeptide in vivo. For an overview of gene therapy, see Chapter 20, Gene Therapy and 
other Molecular Genetic-based Therapeutic Approaches, (and references cited therein) in Human 
Molecular Genetics, T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996). Another 
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approach is to administera therapeutic amount of a polypeptide of the present invention in 
combination with a suitable pharmaceutical carrier. 

In a further aspect, the present invention provides for pharmaceutical compositions 
comprising a therapeutically effective amount of aNOTl or NOTI a polypeptide, such as the soluble 
form of a NOTI or NOTla polypeptide, agonist peptide or small molecule compound, in 
combination with a pharmaceutical^ acceptable carrier or excipient. Such carriers include, but are 
not limited to, saline, buffered saline, dextrose, water, glycerol, etfaanol, and combinations thereof. 
The invention further relates to pharmaceutical packs and kits comprising one or more containers 
filled with one or more of the ingredients of the aforementioned compositions of the invention. 
NOTI or NOTla polypeptides and other compounds of the present invention may be employed 
alone or in conjunction with other compounds, such as therapeutic compounds. 

The composition will be adapted to the route of administration, for instance by a systemic or 
an oral route. Preferred forms of systemic administration include injection, typically by intravenous 
injection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be 
15 used. Alternative means for systemic administration include transrnucosal and transdermal 

administration using penetrants such as bile salts or fusidic acids or other detergents. In addition, if 
a NOT] or NOTla polypeptide or other compounds of the present invention can beformulated in an 
enteric or an encapsulated foimulation, oral administration may also be possible. Administration of 
these compounds may also be topical and/or localized, in the form of salves, pastes, gels, and the 
20 like. - 

The dosage range required depends on the choice of peptide or other compounds of the 
present invention, the route of administration, the nature of the formulation, the nature of the 
subject's condition, and the judgment of the attending practitioner. Suitable dosages, however, are 
in the range of 0.1-100 ug/kg of subject Wide variations in the needed dosage, however, are to be 
expected in view of the variety of compounds available and the differing efficiencies of various 
routes of administration. For example, oral adnunistration would be expected to require higher 
dosages than administration by intravenous injection. Variations in these dosage levels can be 
adjusted using standard empirical routines for optimization, as is well understood in the art 

NOTI or NOTI a polypeptides used in treatment can also be generated endogenously in the 
subject, in treatment modalities often referred to as"gene therapy" as described above. Thus, for 
example, cells from a subject may be engineered witha NOTI or NOTla polynucleotide, such as a 
DNA or RNA, to encode a NOTI or NOTla polypeptide ex vivo, and for example, by the use of a 
retroviral plasmid vector. The cells are then introduced into the subject 
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The foUowing definitions are provided to fecilitate understanding of certain terms used 
frequently hereinbefore. 

"Antibodies" as used herein includes polyclonal and monoclonal antibodies, chimeric, 
single chain, and humanized antibodies, as well as Fab fragments, including the products of an 
Fab or other immunoglobulin expression library. 

"Isolated" means altered "by the hand of man" from the natural state. If an " isolated" 
composition or substance occurs in nature, it has been changed or removed from its original 
environment, or both. For example, a polynucleotide or a polypeptide naturally present in a 
living animal is not "isolated," but the same polynucleotide or polypeptide separated from the 
coexisting materials of its natural state is " isolated" , as the term is employed herein. 

"Polynucleotide" generally refers to any polyribonucleotide or polydeoxribonucleotide, 
which may be unmodified RNA or DNA or modified RNA or DNA. "Polynucleotides" include, 
without limitation, single- and double-stranded DNA, DNA that is a mixture of single- and 
double-stranded regions, single- and double-stranded RNA, and RNA that is mixture of single- 
and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single- 
stranded or, more typically, double-stranded or a mixture of single- and double-stranded regions. 
In addition, "polynucleotide" refers to triple-stranded regions comprising RNA or DNA or both 
RNA and DNA. The term "polynucleotide" also includes DNAs or RNAs containing one or more 
modified bases and DNAs or RNAs with backbones modified for stability or for other reasons. 
"Modified" bases include, for example,*tritylated bases and unusual bases such as inosine. A 
variety of modifications may be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymarically or metabolically modified forms of polynucleotides as typically found 
in nature, as well as the chemical forms of DNA and RNA characteristic of viruses and cells. 
" Polynucleotide" also embraces relatively short polynucleotides, often referred to as 
oligonucleotides. 

"Polypeptide" refers to any peptide or protein comprising two or more amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide isosteres. 
"Polypeptide" refers to both short chains, commonly referred to as peptides, oligopeptides or 
oligomers, and to longer chains, generally referred to as proteins. Polypeptides may contain 
amino acids other than the 20 gene-encoded amino acids. "Polypeptides" include amino acid 
sequences modified either by natural processes, such as post-translational processing, or by 
chemical modification techniques which are well known in the art Such modifications are well 
described in basic texts and in more detailed monographs, as well as in a voluminous research 
literature. Modifications may occur anywhere in a polypeptide, including the peptide backbone, 
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the amino acid side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present to the same or varying degrees at several sites in a given 
polypeptide. Also, a given polypeptide may contain many types of modifications. Polypeptides 
may be branched as a result of ubiquitination, and they may be cyclic, with or without branching. 
Cyclic, branched and branched cyclic polypeptides may result from post-translation natural 
processes or may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, biotinylation, covalent attachment of flavin, covalent attachment of 
a heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent attachment 
of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, cross-linking, 
cyclization, disulfide bond formation, demethylation, formation of covalent cross-links, formation 
of cystine, formation of pyroglutamate, formylation, gamma-carboxylation, glycosylate, GPI 
anchor formation, hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic 
processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination (see, for 
instance, Proteins - Structure and Molecular Properties, 2nd Ed., T. E. Creighton, W. H. Freeman 
and Company, New York, 1993; Wold, R, Post-translational Protein Modifications: Perspectives 
and Prospects, pgs. 1-12 in Post-translational Covalent Modification of Proteins, B. C. Johnson, 
Ed, Academic Press, New York, 1983; Seifter et al, - Analysis for protein modifications and 
nonprotein cefaclors" , Meth Enzymol (1990) 182:626-646 and Rattan et al., "Protein Synthesis: 
Post-translational Modifications and Aging", Ann NY Acad Sci (1992) 663:48-62). 

"Variant" refers to a polynucleotide or polypeptide that differs fiom a reference 
polynucleotide or polypeptide, but retains essential properties. A typical variant of a 
polynucleotide differs in nucleotide sequence from another, reference polynucleotide. Changes 
in the nucleotide sequence of the variant may or may not alter the amino acid sequence of a 
polypeptide encoded by the reference polynucleotide. Nucleotide changes may result in amino 
acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by the 
reference sequence, as discussed below. A typical variant of a polypeptide differs in amino acid 
sequence from another, reference polypeptide. Generally, differences are limited so that the 
sequences of the reference polypeptide and the variant are closely similar overall and, in many 
regions, identical. A variant and reference polypeptide may differ in amino acid sequence by one 
or more substitutions, additions, deletions in any combination. A substituted or inserted amino 
acid residue may or may not be one encoded by the genetic code. A variant of a polynucleotide 
or polypeptide may be a naturally occurring such as an allelic variant, or it may be a variant that 
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is not known to occur naturally. Non-naturally occurring variants of polynucleotides and 
polypeptides may be made by mutagenesis techniques or by direct synthesis. 

"Identity," as known in the art, is a relationship between two or more polypeptide 
sequences or two or more polynucleotide sequences, as determined by comparing the sequences. 
In the art, "identity" also means the degree of sequence relatedness between polypeptide or 
polynucleotide sequences, as the case may be, as determined by the match between strings of 
such sequences. "Identity" and "similarity" can be readily calculated by known methods, 
including but not limited to those described in {Computational Molecular Biology, Lesk, A;M., 
ed., Oxford University Press, New York, 1988; Biocomputing: Informatics and Genome Projects, 
Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part 
I, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence Analysis in 
Molecular Biology, von Heinje, G., Academic Press, 1987; and Sequence Analysis Primer, 
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; and Carillo, H., and 
Lipman, D., SIAM Jl Applied Math, 48: 1073 (1988). Preferred methods to determine identity 
are designed to give the largest match between the sequences tested. Methods to determine 
identity and similarity are codified in publicly available computer programs. Preferred computer 
program methods to determine identity and similarity between two sequences include, but are not 
limited to, the GCG program package (Devereux, J., et al., Nucleic Acids Research 12(1): 387 
(1984)), BLASTP, BLASTN, andFASTA (Atschul, S.R et al., J. Molec. Biol 215: 403-410 
(1990). The BLAST X program is publicly available from NCBI and other sources (BLAST 
Manual, Altschul, S., et al, NCBI NLM NTH Bethesda, MD 20894; Altschul, S., et al, J. Mol 
Biol 215: 403-410 (1990). The well known Smith Waterman algorithm may also be used to 
determine identity. 

Preferred parameters for polypeptide sequence comparison include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
Comparison matrix: BLOSSUM62 from Hentikoff and Hentikoff, Proc. Natl. Acad. Sci. USA. 
89:10915-10919(1992) 
Gap Penalty: 12 
Gap Length Penalty: 4 

A program useful with mese parameters is publicly available as the "gap" program from 
Genetics Computer Group, Madison WI. The aforementioned parameters are the default 
parameters for peptide comparisons (along with no penalty for end gaps). 

Preferred parameters for polynucleotide comparison include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
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Comparison matrix: matches = +10, mismatch = 0 
Gap Penalty: 50 
Gap Length Penalty: 3 

Available as: The "gap" program from Genetics Computer Group, Madison WI. These are the 
default parameters for nucleic acid comparisons. 

By way of example, a polynucleotide sequence of the present invention may be identical 
to the reference sequence of SEQ ID NO: 1 or SEQ ID NO:3, that is be 100% identical, or it may 
include up to a certain integer number of nucleotide alterations as compared to the reference 
sequence. Such alterations are selected from the group consisting of at least one nucleotide 
deletion, substitution, including transition and transversion, or insertion, and wherein said 
alterations may occur at the 5' or 3' terminal positions of the reference nucleotide sequence or 
anywhere between those terminal positions, interspersed either individually among the 
nucleotides in the reference sequence or in one or more contiguous groups within the reference 
sequence. The number of nucleotide alterations is determined by multiplying the total number of 
nucleotides in SEQ ID NO:l or SEQ ID NO:3 by the numerical percent of the respective percent 
identity(divided by 100) and subtracting that product from said total number of nucleotides in 
-SEQ ID NO:l or SEQ ID NO:3, or: 

n n ^x n -(x n .y), 

wherein n n is the number of nucleotide alterations, x n is the total number of nucleotides in SEQ 
ID NO:l or SEQ ID NO:3, and y is, for instance, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90 
for 90%, 0.95 for 95%,etc., and wherein any non-integer product of x n and y is rounded down to 
the nearest integer prior to subtracting it from x n . Alterations of a polynucleotide sequence 
encoding the polypeptide of SEQ ID NO:2 or SEQ ID NO:4 may create nonsense, missense or 
frameshift mutations in this coding sequence and thereby alter the polypeptide encoded by the 
polynucleotide following such alterations. 

Similarly, a polypeptide sequence of the present invention may be identical to the 
reference sequence of SEQ ED NO:2 or SEQ ID NO:4, that is be 1 00% identical, or it may 
include up to a certain integer number of amino acid alterations as compared to the reference 
sequence such that the % identity is less than 100%. Such alterations are selected from the group 
consisting of at least one amino acid deletion, substitution, including conservative and non- 
conservative substitution, or insertion, and wherein said alterations may occur at the amino- or 
carboxy-terminal positions of the reference polypeptide sequence or anywhere between those 
terminal positions, interspersed either individually among the amino acids in the reference 
sequence or in one or more contiguous groups within the reference sequence. The number of 
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amino acid alterations for a given % identity is determined fay multiplying the total number of 
amino acids in SEQ ID NO:2 or SEQ ID NO:4 by the numerical percent of the respective percent 
identity(divided by 100) and then subtracting that product from said total number of amino acids 
in SEQ ID NO:2 or SEQ ID NO:4, or: 

n a <x a -(x a .y), 

wherein n a is the number of amino acid alterations, x a is the total number of amino acids in SEQ 
ID NO:2 or SEQ ID NO:4, and y is, for instance 0.70 for 70% 0.80 for 80%, 0.85 for 85% etc., 
and wherein any non-integer product of x a and y is rounded down to the nearest integer prior to 
subtracting it from 3^. 

"Homolog" is a generic term used in the art to indicate a polynucleotide or polypeptide 
sequence possessing a high degree of sequence relatedness to a subject sequence. Such 
relatedness may be quantified by deterniining the degree of identity and/or similarity between the 
sequences being compared as hereinbefore described. Falling within this generic term are the 
terms "ortholog", meaning a polynucleotide or polypeptide that is the functional equivalent of a 
polynucleotide or polypeptide in another species, and "paralog" meaning a functionally similar 
sequence when considered within the same species. 

"Fusion protein" refers to a protein encoded by two, often unrelated, fused genes or 
fragments thereof. In one example, EP-A-0 464 discloses fusion proteins comprising various 
portions of constant region of immunoglobulin molecules together with another human protein or 
part thereof. In many cases, employing an immunoglobulin Fc region as a part of a fusion 
protein is advantageous for use in therapy and diagnosis resulting in, for example, improved 
pharmacokinetic properties [see, e.g., EP-A 0232 262]. On the other hand, for some uses it 
would be desirable to be able to delete the Fc part after the fusion protein has been expressed, 
detected and purified. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully set 
forth. 
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Examples 

Example 1 - Analysis of NOT1 and NOTla expression in human tissues 

Generation of samples for TaqMan mRNA analysis: Human tissue or RNA was purchased 
(Biochain, San Leandro.CA; Invitrogen, Leek, The Netherlands; Clontech, Palo Alto CA) or 
donated (Netherlands Brain Bank, Amsterdam, the Netherlands) and poly A+ RNA was prepared 
by the PolyATract method according to manufacturers instructions (Promega, USA) Thepoly 
A + RNA samples from 20 body tissues and 19 brain-regions from 4 individuals per tissue (two 
males/two females) were quantitated using OD260nm measurement or the RiboGreen fluorescent 
method (Molecular Probes, Oregon, USA) and lug of each RNA was reverse transcribed using 
random nonomers and Superscript H reverse transcriptase according tomanufacturers 
instructions (Life Technologies). The cDNA prepared was diluted to produce up to 1 000 " 
replicate 96-well plates using Biomek robotics (Beckman Coulter, High Wycombe, UK) so that 
each of the wells contained the cDNA produced from Ing RNA for the appropriate tissue. The 
96-well plates were stored at -80°C prior to use. 

TaqMan PCR: This was performed foUowing the procedure published by Sarau EM. et al 
(•'Identification, Molecular Cloning, Expression and Characterisation of a Cysteinyl Leukotriene 
Receptor", Molecular Phannacology, 1999, 56, 657-663.) TaqMan quantitative PCR was 
conducted to measure either NOT-1 or NOTla using replicate 96-well plates. A20ul volume of a 
PCR master mix (containing 2.5ul TaqMan buffer, 6ul 25mM MgC12, 0.5ul of lOmM dATP 
0.5ul of 20mM dUTP,0.5ul of lOmMdCTP, 0.5ul of lOmMdGTP, 0.25ul Uracil-N-glycosyiase 
lul of lOuM forward primer, lul of lOuM reverse primer, 0.5ul 5uM TaqMan probe, 0 125ul 
TaqGold [P E Biosystems], 6.625ul water) was added to each well using Biomek robotics 
(Beckman Coulter, High Wycombe, UK), and the plate capped using optical caps (PE 
Biosystems). The PCR reaction was carried out on an ABI7700 Sequence Detector (PE 
Biosystems) using the PCR parameters: 50°C for 2 minutes, 95<>C for 10 minutes and 45 cycles 
30 of 940 C for 15 seconds,60O C for 1 minute, and the level of mRNA-derived cDNA in each sample 
was calculated from the TaqMan signal using plasmid/genomic DNA calibration standards 
included in each run. The level of genomic DNA contaminating the original RNA samples was 
shown to be negligible (<10 copies genomic DNA/ng RNA) by TaqMan measurement of 
genomic sequence for ten genes in replicate samples taken through the reverse transcription 
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procedure described with the ommission of reverse transcriptase. Gene-specific reagents for 
NOT-1: 

forward primer 5 , -CCGCCAGCAATAATTGACAA-3 , > 

reverse primer: 5'-TTCCATTATC^TTCCAGTTCCTTTG-3 

TaqMan probe: 5'-CACTTTACCTTTCTAAGACCTCCTCCCAAGCA-3 , ; 

andforNOTla: 

forward primer: 5-TCCTTCGATTAGCATACAGAAT A-3 
reverse primer: 5 , -CCCGTGTCTCTCTGTGACCAT-3 , 3 
TaqMan probe: S^TCTGCCITCTCCTGCATTGCTGCC^ 1 . 

Results 

The results are shown in Table 1. Analysis of expression of both NOTl and NOTl a 
rnRNA by TaqMan showed relatively widespread distribution. However, the expression levels 
found in adipose tissue were significantly higher than for those found in any other tissue. Levels 
of expression are scored from Mill to with H-HH representing the highest expression levels. 
+/- indicates weakly detectable expression. 

Table 1 



Brain 


NOTl 
+ + 


NOTl a 

+ 


Pituitary 


+ + + 


++ 


Heart 


+ 


4-A 


Lung 


+ 


+/- 


Liver 


+ 


+ 


Foetal Liver 




+/- 


Kidney 


+ 




Skeletal Muscle 




+ + 


Stomach 






Intestine 




+ 


Spleen 






Lymphocytes 




+ + 


Macrophage 






Adipose 


+ + + + + 


+ + + + 


Pancreas 




+ 


Prostate 




+ 
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Placenta + + 

Cartilage + + 

Bone 

Bone Marrow +/- +/_ 

5 

Example 2 - Analysis of NOTl expression in 3T3 cells 

Insulin and dexamethasone induced differentiation of 3T3-L1 cells is an established in 
vitro model for adipogenesis. Levels of NOTl mRNA were quantified in this model. The 3T3- 
Ll fibroblast cell line was obtained from the American Type Culture Collection. Cells were 
10 grown to confluence in Dulbeccos modified Eagles Medium containing 10% FCS. Differentiation 
was undertaken with in Dulbeccos modified Eagles Medium containing 10% FCS supplemented 
with O.SmM isobutyl methyl xanthine, 0.25uM dexamethasone and insulin (5ug/ml) for 48 hours 
followed by Dulbeccos modified Eagles Medium containing 10% FCS supplemented with insulin 
(5ug/ml) for a further 48 hours. Ceils were grown in Dulbeccos modified Eagles Medium 
15 containing 10% FCS for the remainder of the culture period. 

On each day of experimentation the cell media was removed by aspiration and the cell 
monolayer extracted with 1ml of Trizol. RNA was prepared according to the manufacturer's 
instructions. Quantification of mRNA transcripts was carried out using the Taqman 5' nuclease 
assay as previously described (Wang T & Brown MJ (1999) Anal Biochem. 269 pl98-201). 
20 Total RNA was treated with DNasel (Gibco BRL) and reverse transcribed: using random 

hexamers (Stratagene) and Superscript II reverse transcriptase (Gibco BRL). Transcript cDNA 
levels were then measured using Taqman assay primers and fluorogenic probes as described in 
example 1. The results are shown in Table 2. In Table 2, Tl refers to day 1, T2 to day 2 etc. and 
the figures in the right hand column indicate relative levels of Not 1 mRNA, the figure on day 1 
25 being 100%. 

Table 2 
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T1 


10 0 


T2 
T3 


139 
57 


T4 


2.8 


T5 


a. 7 


T6 
T7 


0.9 
3.9 


T6 


8.7 


T9 
T10 


0.6 
n.d . 


T1 1 


3.4 


112 


8.5 



The results show that NOT1 expression is downregulated upon differentiation of 3T3-L1 cells, 
an established in vitro model for adipogenesis. This finding is consistent with NOT1 having a 
function in maintaining the undifferentiated pre-adipocyte state. 
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Claims 

1 - The use of a compound selected from: 

(a) a NOT1 or NOTla polypeptide; 
5 (b) a compound which activates a NOT1 or NOTla polypeptide; or 

(c) a polynucleotide encoding a NOT1 or NOTla polypeptide, 
for the manufacture of a medicament for treating: 

(i) obesity; 

(ii) insulin resistance; 
10 (iii) type 2 diabetes; 

(iv) impaired glucose tolerance; 

(v) cachexia; or 

(vi) iiposarcoma, 

15 2. The use according to claim 1 wherein the medicament is used to treat obesity. 

3. ^ The use according to claim 1 wherein the medicament is used in the treatment of insulin 
resistance. 

20 4 The use according to claim 1 wherein the medicament comprises an isolated polypeptide 
which compnses a polypeptide having at least 95% identity to the NOT 1 polypeptide of SEQ ID 
NO:2 or the NOTla polypeptide of SEQ ID NO:4. 

K ^ ^! USe acCOTding to claim 4 whcrein «* ^olated polypeptide is the NOT1 polypeptide 
25 of SEQ ID NO:2 or the NOTla polypeptide of SEQ ID NO:4. 

6. The use according to claim 1 wherein the medicament comprises a compound which 
activates a NOT or NOTla polypeptide. 

30 7. The use according to claim 1 wherein the medicament comprises a polynucleotide 

encoding a polypeptide having at least 95% identity with the amino acid sequence of SEO ID 
NO:2orSEQIDNO:4. 



35 



8. The use according to claim 7 wherein the polynucleotide comprises a polynucleotide 
havuig at least 95% identity with the polynucleotide of SEQ ID NO:l or SEQ ID NO:3. 

9- The use according to claim 7 or 8 wherein the polynucleotide has the polynucleotide 
sequence of SEQ ID NO:I or SEQ ID NO:3. 
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SEQUENCE LISTING 
<110> SmithKline Beecham pic 
<120> New Use 

<130> P32537. 
<160> 4 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 3427 

<212> DNA 

<213> Homo sapiens 



<400> 1 



gctcgcgcac 


ggctccgcgg 


tcccttttgc 


ctgtccagcc 


ggccgcccgt 


ccc-cgctccc 


60 


tccctccgtg 


agtgtccggg 


ttcccttcgc 


ccagctctcc 


cacccctacc 


cgaccccggc 


120 


gcccgggctc 


ccagagggaa 


ctgcacttcg 


gcagagttga 


atgaatgaag 


agagacgcgg 


180 


agaactccta 


aggaggagat 


tggacaggct 


ggactcccca 


ttgctttcct 


aaaaatcttg 


240 


gaaactttgt 


ccttcattga 


attacgacac 


tgtccacctt 


taatttcctc 


gaaaacgcct 


300 


gtaactcggc 


tgaagccatg 


ccttgtgttc 


aggcgcagta 


tgggtcctcg 


cctcaaggag 


360 


ccagccccgc 


ttctcagagc 


tacagttacc 


actcttcggg 


agaatacagc 


tccgatttct 


420 


taactccaga 


gtttgtcaag 


tttagcatgg 


acctcaccaa 


cactgaaatc 


actgccacca 


480 


cttctccccc 


cagcttcagt 


acctttatgg 


acaactacag 


cacaggctac 


gacgtcaagc 


540 


caccttgctt 


gtaccaaatg 


cccctgtccg 


gacagcagtc 


ctcca ttaag 


gtagaagaca 


600 


ttcagatgca 


caactaccag 


caacacagcc 


acctgccccc 


ccagtctgag 


gagatgatgc 


660 


cgcactccgg 


gtcggtttac 


tacaagccct 


cctcgccccc 


gacgcccacc 


accccgggct 


720 


tccaggtgca 


gcacagcccc 


atgtgggacg 


acccgggatc 


tctccacaac 


ttccaccaga 


780 


actacgtggc 


cactacgcac 


atgatcgagc 


agaggaaaac 


gccagtctcc 


cgcctccccc 


840 


tcttctcctt 


taagcaatcg 


ccccctggca 


ccccggtgtc 


tagttgccag 


acgcgcttcg 


900 


acgggcccct 


gcacgtcccc 


atgaacccgg 


agcccgccgg 


cagccaccac 


gcggtggacg 


960 


ggcagacctt 


cgctgtgccc 


aaccccattc 


gcaagcccgc 


gtccatgggc 


ttcccgggcc 


1020 


tgcagatcgg 


ccacgcgtct 


cagctgctcg 


acacgcaggt 


gccctcaccg 


ccgccgcggg 


1080 


gctccccctc 


caacgagggg 


ccgtgcgctg 


tgtgtgggga 


caacgcggcc 


tgccaacact 


1140 


acggcgtgcg 


cacctgtgag 


ggctgcaaag 


gcttctttaa 


gcgcacagtg 


caaaaaaatg 


1200 
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caaaatacgt gcgtttagca aataaaaact gcccagtgga caagcgtcgc cggaaccgct 1260 
gtcagtactg ccgatttcag aagtgcctgg ctgttgggat ggtcaaagaa gtggtccgca 1320 
cagacagttt aaaaggccgg agaggtcgtt tgccctcgaa accgaagagc ccacaggagc 13 80 
cctctccccc Ctcgcccccg gtgagtctga tcagtgccct cgtcagggcc catgtcgact 1440 
ccaacccggc catgaccagc ctggactatt ccaggtccca ggcgaacccc gactatcaaa 1500 
tgagtggaga tgacacccag catatccagc aattctatga tctcctgact ggctccacgg 1560 
agatcatccg gggctgggca gagaagatcc ctggcttcgc agacccgccc aaagccgacc 1620 
aagacctgct tcttgaatca gctttcttag aactgtttgt ccctcgatta gcacacaggt 1680 
ccaacccagt ggagggtaaa cccatctttt gcaatggggt ggtcttgcac aggttgcaat 1740 
gcgttcgtgg ctttggggaa tggattgatt ccattgtcga actcccctcc aacttgcaga 1300 
atatgaacat cgacatttct gccttctcct gcattgccgc cctggctatg gtcacagaga I860 
gacacgggct caaggaaccc aagagagtgg aagaactgca aaacaagatt gtaaattgtc 1920 
ccaaagacca cgtgactttc aacaatgggg ggtcgaaccg ccccaattat ttgcccaaac 1980 
tgttggggaa gctcccagaa cttcgtaccc tttgcacaca ggggctacag cgcattccct 2040 
acctgaaatt ggaagacttg gtgccaccgc cagcaataat tgacaaactt ttcctggaca 2100 
ctttaccttt ctaagacctc cccccaagca cttcaaagga actggaatga taacggaaac 216C 
tgtcaagagg gggcaagcca catgggcaga gatagccgtg tgagcagtct cagcccaagc 2220 
tgccccccat: ttctgcaacc ctcctagccc ccttgatccc taaagaaaac aaacaaacaa 2280 
acaaaaactg ttgctatttc ctaacctgca ggcagaacct gaaagggcat tttggctccg 2340 
gggcatcctg gatttagaac atggactaca cacaacacag tggtataaac ttiLttactct 2400 
cagcttaaaa accagtttgt tgttcagaag aaagattgct ataaggtata atgggaaatg 2460 

Cttggccatg cttggttgtt gcagttcaga caaatgtaac acacacacac atacacacac 2520 

acacacacac agagacacat cttaagggga cccacaagta ttgcccttta acaagacttc 2580 

aaagttttct gctgtaaaga aagctgtaat atatagtaaa acf.aaatgct gcgtgggcgg 2640 

catgagttga agaaggcaaa ggcttgtaaa tttacccaat gcagtttggc t t t t taaat L 2700 

attttgtgcc tatttatgaa taaatattac aaattctaaa agataagtgt gtttgcaaaa 2760 

aaaaagaaaa taaatacata aaaaagggac aagcatgttg attctaggtt gaaaatgnta 2820 

taggcacttg ccacttcagt aatgtctata ttatataaat agtatttcag acactatgta 2880 

gtctgttaga ttttataaag attggtagtt atctgagctt aaacattctc tcaatcgcaa 2940 

aataggtggg cacaagtatt acacatcaga aaatcctgac aaaagggaca catagtgtct 3000 

gtaacaccgt ccaacattcc ttgtttgtaa gtgttgtatg taccgttgat gttgataaaa 3060 

agaaagttta tatcttgatt attttgttgt ctaaagctaa acaaaacttg catgcagcag 3120 

cttttgactg tttccagagt gcttataata tacataactc cctggaaata actgagcact 3180 

ttgaattttt tttatgtcta aaattgtcag Ctaatttatt attttgtttg agtaagaatt 3240 

ttaatattgc catattctgt agtatttttc tttgtatatt tctagtatgg cacatgacat 3300 

gagtcactgc ctttctttct atggtgtatg acagttagag atgctgattt tttttctgat 3360 

aaattctttc tttgagaaag acaattttaa tgtttacaac aataaaccat gtaaatgaaa 3420 

aaaaaaa 3 42 7 

<210> 2 
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<211> 598 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Pro Cys Val Gin Ala Gin Tyr Gly Ser Ser Pro Gin Gly Ala Ser 

15 10 15 

Pro Ala Ser Gin Ser Tyr Ser Tyr His Ser Ser Gly Glu Tyr Ser Ser 

20 25 30 

Asp Phe Leu Thr Pro Glu Phe Val Lys Phe Ser Met Asp Leu Thr Asn 

35 40 45 

Thr Glu lie Thr Ala Thr Thr Ser Leu Pro Ser Phe Ser Thr Phe Met 

50 55 60 

Asp Asn Tyr Ser Thr Gly Tyr Asp Val Lys Pro Pro Cys Leu Tyr Gin 
65 70 75 80 

Met Pro Leu Ser Gly Gin Gin Ser Ser lie Lys Val Glu Asp lie Gin 

85 90 95 

Met His Asn Tyr Gin Gin His Ser His Leu Pro Pro Gin Ser Glu Glu 

100 105 110 

Met Met Pro His Ser Gly Ser Val Tyr Tyr Lys Pro Ser Ser Pro Pro 

115 120 125 

Thr Pro Thr Thr Pro Gly Phe Gin Val Gin His Ser Pro Met Trp Asp 

130 135 140 

Asp Pro Gly Ser Leu His Asn Phe His Gin Asn Tyr Val Ala Thr Thr 
145 150 155 160 

His Met lie Glu Gin Arg Lys Thr Pro Val Ser Arg Leu Ser Leu—Phe 

165 170 175 

Ser Phe Lys Gin Ser Pro Pro Gly Thr Pro Val Ser Ser Cys Gin Met 

180 185 190 

Arg Phe Asp Gly Pro Leu His Val, Pro Met Asn Pro Glu Pro Ala Gly 

195 200 205 

Ser His His Val Val Asp Gly Gin Thr Phe Ala Val Pro Asn Pro lie 

210 215 220 

Arg Lys Pro Ala Ser Met Gly Phe Pro Gly Leu Gin lie Gly His Ala 
225 230 235 240 

Ser Gin Leu Leu Asp Thr Gin Val Pro Ser Pro Pro Ser Arg Gly Ser 

245 250 255 

Pro Ser Asn Glu Gly Leu Cys Ala Val Cys Gly Asp Asn Ala Ala Cys 

260 265 270 

Gin His Tyr Gly Val Arg Thr Cys Glu Gly Cys Lys Gly Phe Phe Lys 
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275 280 285 

Arg Thr Val Gin Lys Asn Ala Lys Tyr Val Cys Leu Ala Asn Lys Asn 

290 295 300 

Cys Pro Val Asp Lys Arg Arg Arg Asn Arg Cys Gin Tyr Cys Arg Phe 
305 310 315 320 

Gin Lys Cys Leu Ala Val Gly Met Val Lys Glu Val Val Arg Thr Asp 

325 330 335 

Ser Leu Lys Gly Arg Arg Gly Arg Leu Pro Ser Lys Pro Lys Ser Pro 

340 345 350 

Gin Glu Pro Ser Pro Pro Ser Pro Pro Val Ser Leu He Ser Ala Leu 

355 360 365 

Val Arg Ala His Val Asp Ser Asn Pro Ala Met Thr Ser- Leu Asp Tyr 

370 375 380 

Ser Arg Phe Gin Ala Asn Pro Asp Tyr Gin Met Ser Gly Asp Asp Thr 
385 390 395 400 

Gin His He Gin Gin Phe Tyr Asp Leu Leu Thr Gly Ser Met Glu lie 

405 410 415 

lie Arg Gly Trp Ala Glu Lys He Pro Gly Phe Ala Asp Leu Pro Lys 

420 425 430 

Ala Asp Gin Asp Leu Leu Phe Glu Ser Ala Phe Leu Glu Leu Phe Val 

435 440 445 

Leu Arg Leu Ala Tyr Arg Ser Asn Pro Val Glu Gly Lys Leu lie Phe 

450 455 460 

Cys Asn Gly Val Val Leu His Arg Leu Gin Cys Val Arg Gly Phe Gly 
465 470 475 480 " 

Glu Trp He Asp Ser He Val Glu Phe Ser Ser Asn Leu Gin Asn Met 

485 490 495 

Asn He Asp He Ser Ala Phe Ser Cys He Ala Ala Leu Ala Met Val 

500 505 510 

Thr Glu Arg His Gly Leu Lys Glu Pro Lys Arg Val Glu Glu Leu Gin 

515 520 525 

Asn Lys He Val Asn Cys Leu Lys Asp His Val Thr Phe Asn Asn Gly 

530 535 540 

Gly Leu Asn Arg Pro Asn Tyr Leu Ser Lys Leu Leu Gly Lys Leu Pro 
545 550 555 5 60 

Glu Leu Arg Thr Leu Cys Thr Gin Gly Leu Gin Arg He Phe Tyr Leu 

565 570 575 

Lys Leu Glu Asp Leu Val Pro Pro Pro Ala lie He Asp Lys Leu Phe 

580 585 590 

Leu Asp Thr Leu Pro Phe 
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595 

<210> 3 
<211> 1676 
<212> DNA 

<213> Homo sapiens 



<400> 3 

atgccttgtg ttcaggcgca gtatgggtcc tcgcctcaag gagccagccc cgcttctcag 60 

agctacagtt accactcttc gggagaanac agccccgatt tcttaactcc agagtttgtc 120 

aagtttagca tggacctcac caacactgaa atcactgcca ccacttctct ccccagcttc 180 

agtaccttta tggacaacta cagcacaggc tacgacgtca agccaccttg cttgtaccaa 240 

atgcccctgt ccggacagca gtcctccact aaggcagaag acattcagat gcacaactac 3 00 

cagcaacaca gccacctgcc cccccagtct gaggagatga tgccgcactc cgggtcggtt 3 60 

tactacaagc cctcctcgcc cccgacgccc accaccccgg gcttccaggt gcagcacagc 420 

cccatgtggg acgacccggg atctctccac aacttccacc agaactacgt ggccactacg 480 

cacatgatcg agcagaggaa aacgccagtc tcccgcctct ccctcttctc cttcaagcaa 540 

ccgccccctg gcaccccggt gtctagttgc cagatgcgct tcgacgggcc cccgcacgtc 600 

cccatgaacc cggagcccgc cggcagccac cacgtggtgg acgggcagac cttcgctgtg 660 

cccaacccca ttcgcaagcc cgcgtccatg ggctccccgg gcctgcagac cggccacgcg 720 

tctcagctgc tcgacacgca ggtgccctca ccgccgtcgc ggggctcccc ctccaacgag_ 780 

gggctgtgcg ctgtgtgtgg ggacaacgcg gcctgccaac actacggcgt gcgcacctgt 840 

gagggctgca aaggcttctt: taagcgcaca gtgcaaaaaa atgcaaaata cgtgcgttta 900 

gcaaataaaa actgcccagt ggacaagcgt cgccggaatc gctgtcagra ctgccgattt 960 

cagaagtgcc tggctgttgg gatggtcaaa gaagtggttc gcacagacag tttaaaaggc 1020 

cggagaggtc gtttgccctc gaaaccgaag agcccacagg agccctctcc cccctcgccc 1080 

ccggtgagtc tgatcagtgc cctcgtcagg gcccatgtcg actccaaccc ggctacgacc 1140 

agcctggact attccaggtt ccaggcgaac cccgactatc aaatgagtgg agacgacacc 1200 

cagcatatcc agcaattcta tgatctcctg actggcccca tggagaccac ccggggctgg 1260 

gcagagaaga tccctggctt cgcagacctg cccaaagccg accaagacct gcttcttgaa 1320 

tcagctttct tagaactgtt tgtccttcga ttagcataca gaatatgaac atcgacattt 1380 

ctgccttctc ctgcattgct gccctggcta tggtcacaga gagacacggg ctcaaggaac 1440 

ccaagagagt ggaagaactg caaaacaaga ttgtaaattg tctcaaagac cacgtgactt 1500 

tcaacaatgg ggggttgaac cgccccaatt atttgtccaa actgttgggg aagctcccag 1560 

aacttcgtac cctttgcaca caggggctac agcgcatttt ctacctgaaa ttggaagact 1620 

tggtgccacc gccagcaata attgacaaac ttttcctgga cactttacct ttctaa 1676 



<210> 4 
<211> 455 
<212> PRT 
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<213> Homo sapiens 



<400> 4 
.Met Pro Cys Val 
1 

Pro Ala Ser Gin 
20 

Asp Phe Leu Thr 
35 

Thr Glu lie Thr 
50 

Asp Asn Tyr Ser 
65 

Met: Pro Leu Ser 

Met His Asn Tyr 
100 

Met Met Pro His 
115 

Thr Pro Thr Thr 
130 

Asp Pro Gly Ser 
145 

His Met He Glu 

Ser Phe Lys Gin 
180 

Arg Phe Asp Gly 
195 

Ser His His Val 
210 

Arg Lys Pro Ala 
225 

Ser Gin Leu Leu 

Pro Ser Asn Glu 
260 

Gin His Tyr Gly 
275 

Arg Thr Val Gin 



Gin Ala Gin Tyr 
5 

Ser Tyr Ser Tyr 

Pro Giu Phe Val 
40 

Ala Thr Thr Ser 
55 

Thr Gly Tyr Asp 
70 

Gly Gin Gin Ser 
85 

Gin Gin His Ser 

Ser Gly Ser Val 
120 

Pro Gly Phe Gin 
135 

Leu His Asn Phe 
150 

Gin Arg Lys Thr 
165 

Ser Pro Pro Gly 

Pro Leu His Val 
200 

Val Asp Gly Gin 
215 

Ser Met Gly Phe 
230 

Asp Thr Gin Val 
245 

Gly Leu Cys Ala 

Val Arg Thr Cys 
280 

Lys Asn Ala Lys 



Gly Ser Ser Pro 
10 

His Ser Ser Gly 
25 

Lys Phe Ser Met 

Leu Pro Ser Phe 
60 

Val Lys Pro Pro 

75 

Ser He Lys Val 
90 

Kis Leu Pro Pro 
105 

Tyr Tyr Lys Pro 

Val Gin His Ser 
140 

His Gin Asn Tyr 
155 

Pro Val Ser Arg 
170 

Thr Pro Val Ser 
185 

Pro Met Asn Pro 

Thr Phe Ala Val 
220 

Pro Gly Leu Gin 
235 

Pro Ser Pro Pro 
250 

Val Cys Gly Asp 
265 

Glu Gly Cys Lys 
Tyr Val Cys Leu 



Gin Gly Ala Ser 
15 

Glu Tyr Ser Ser 
30 

Asp Leu Thr Asn 
45 

Ser Thr Phe Met 

Cys Leu Tyr Gin 
80 

Glu Asp He Gin 
95 

Gin Ser Glu Glu 
110 

Ser Ser Pro Pro 
125 

Pro Met Trp Asp 

Val Ala Thr Thr 
160 

Leu Ser Leu Phe 
175 

Ser Cys Gin Met 
190 

Glu Pro Ala Gly 
205 

Pro Asn Pro lie 

He Gly His Ala 
240 

Ser Arg Gly Ser 
255 

Asn Ala Ala Cys 
270 

Gly Phe Phe Lys 
285 

Ala Asn Lys Asn 
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290 295 300 

Cys Pro Val Asp Lys Arg Arg Arg Asn Arg Cys Gin Tyr Cys Arg Phe 
305 310 315 320 

Gin Lys Cys Leu Ala Val Gly Met Val Lys Glu Val Val Arg Thr Asp 

325 330 335 

Ser Leu Lys Gly Arg Arg Gly Arg Leu Pro Ser Lys Pro Lys Ser Pro 

340 345 350 

Gin Glu Pro Ser Pro Pro Ser Pro Pro Val Ser Leu lie Ser Ala Leu 

355 360 365 

Val Arg Ala His Val Asp Ser Asn Pro Ala Met Thr Ser Leu Asp Tyr 

370 375 380. 

Ser Arg Phe Gin Ala Asn Pro Asp Tyr Gin Met Ser Gly Asp Asp Thr 
385 390 395 400 

Gin His lie Gin Gin Phe Tyr Asp Leu Leu Thr Gly Ser Met Glu lie 

405 410 415 

lie Arg Gly Trp Ala Glu Lys lie Pro Gly Phe Ala Asp Leu Pro Lys 

420 425 430 

Ala Asp Gin Asp Leu Leu Phe Glu Ser Ala Phe Leu Glu Leu Phe Val 

435 440 445 

Leu Arg Leu Ala Tyr Arg lie 
450 - 455 
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USE OF HUMAN NOT1 AND NOT1A ORPHAN RECEPTORS 

Field of the Invention 

This invention relates to new uses for polynucleotides and polypeptides encoded by them, 
to their use in therapy and in identifying compounds which may be agonists which are potentially 
useful in therapy. 

Summary of the Invention 

In one aspect, the invention relates to new uses of the orphan nuclear receptor, NOT1 or 
its splice variant NOTlapolynucleotides and polypeptides. Such uses include the treatment of 
obesity, insulin resistance, type 2 diabetes, impaired glucose tolerance, cachexia and liposarcoma, 
hereinafter referred to as "the Diseases", amongst others In another aspect the invention relates to 
methods for identifying compounds which activate NOT1 or NOTla polypeptide^ for example 
agonists, using NOT1 or NOTla materials, and treating conditions associated with NOT1 or 
NOTla imbalance with the identified agonist compounds. In a still further aspect, the invention 
relates to diagnostic assays for detecting diseases associated with inappropriateNOTl or NOTla 
activity or levels. 

Description of the Invention 

In a first aspect, the present invention relates to the use of a compound selected from: 

(a) a NOT1 or NOTla polypeptide; 

(b) a compound which activates a NOT1 or NOTla polypeptide; or 

(c) a polynucleotide encoding a NOT1 or NOT la polypeptide, 
for the manufacture of a medicament for treating: 

(i) obesity; 

(ii) insulin resistance; 

(iii) type 2 diabetes; 

(iv) impaired glucose tolerance; 

(v) cachexia; or 

(vi) liposarcoma, 

SuchNOTl polypeptides include isolated polypeptides comprising an amino acid 
sequence which has at least 95% identity, preferably at least 97-99% identity, to that of SEQ ID 
NO:2 over the entire length of SEQ ID NO:2. Such polypeptides include those comprising the 
amino acid of SEQ ID NO:2. 
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Further polypeptides include isolated polypeptides in which the amino acid sequence has 
at least 95% identity,.preferably at least 97-99% identity, to the amino acid sequence of SEQ ID 
NO:2 over the entire length of SEQ ID NO:2. Such polypeptides include the polypeptide of SEQ 
ID NO:2. Further peptides include isolated polypeptides encoded by a polynucleotide comprising 
the sequence contained in SEQ ID NO: 1. 

NOTla polypeptides include isolated polypeptides comprising an amino acid sequence 
which has at least 95% identity, preferably at least 97-99% identity, to that of SEQ ID NO:4 over 
the entire length of SEQ ID NO:4. Such polypeptides include those comprising the amino acid of 
SEQIDNO:4 

Further NOTla polypeptides include isolated polypeptides in which the amino acid 
sequence has at least 95% identity, preferably at least 97-99% identity, to the amino acid 
sequence of SEQ ID NO:4 over the entire length of SEQ ID NO:4. Such polypeptides include the 
polypeptide of SEQ ID NO:4. Further peptides include isolated polypeptides encoded by a 
polynucleotide comprising the sequence contained in SEQ ID NO:3. 

The polypeptides may be in the form of the "mature" protein or may be a part of a larger 
protein such as a precursor or a fusion protein. It is often advantageous to include an additional 
amino acid sequence which contains secretory or leader sequences, pro-sequences, sequences 
which aid in purification such as multiple histidine residues, or an additional sequence for 
stability during recombinant production. 

The NOT1 and NOTla polypeptides relating to the present invention also include variants 
of the aforementioned polypeptides, that is polypeptides that vary from the referents by conservative 
amino acid substitutions, whereby a residue is substituted by another with like characteristics. 
Typical such substitutions are among Ala, Val, Leu and He; among Ser and Thr; among the acidic 
residues Asp and Glu; among Asn and Gin; and among the basic residues Lys and Arg; or aromatic 
residues Phe and Tyr. Particularly preferred are variants in which several, 5-10, 1-5, 1-3, 1-2 or 1 
amino acids are substituted, deleted, or added in any combination. 

NOT1 and NOTla polypeptides relating to the present invention can be prepared in any 
suitable manner. Such polypeptides include isolated naturally occurring polypeptides, 
recombinantly produced polypeptides, synthetically produced polypeptides, or polypeptides 
produced by a combination of these methods. Means for preparing such polypeptides are well 
understood in the art. 

In a further aspect, the present invention relates toNOTl or NOTla polynucleotides. Such 
polynucleotides include isolated polynucleotides comprising a nucleotide sequence encoding a 
polypeptide which has at least 95% identity to the amino acid sequence of SEQ ID NO:2 or SEQ ID 
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NO:4, over the entire length ofSEQ ID NO:2 or SEQ ID NO:4. In this regard, polypeptides which 
have at least 97% identity are highly preferred, whilst those with at least 98-99% identity are more 
highly preferred, and those with at least 99% identity are most highly preferred. Such 
polynucleotides include a polynucleotide comprising the nucleotide sequence contained in SEQ ID 
NO: 1 or SEQ ID NO:3 encoding the polypeptides of SEQ ID NO:2 and SEQ ID NO:4 respectively. 

Further polynucleotides relating to the present invention includeisolated polynucleotides 
comprising a nucleotide sequence that has at least95% identity to a nucleotide sequence encoding a 
polypeptide of SEQ ID NO:2 or SEQ ID NO:4, over the entire coding region. In this regard, 
polynucleotides which have at least 97% identity are highly preferred, whilst those with at least 98- 
99% identity are more highly preferred, and those with at least 99% identity are most highly 
preferred. 

Further polynucleotides include isolated polynucleotides comprising a nucleotide sequence 
which has at least 95% identity to SEQ ID NO: 1 or SEQ ID NO:3 over the entire length of SEQ 
ID NO:l or SEQ ED NO:3 respectively. In this regard, polynucleotides which have at least 97% 
identity are highly preferred, whilst those with at least 98-99% identiy are more highly preferred, 
and those with at least 99% identity are most highly preferred. Such polynucleotides include a 
polynucleotide comprising the polynucleotide of SEQ ID NO: 1 or SEQ ID NO:3 as well as the 
polynucleotide of SEQ ID NO:l or SEQ ID NO:3. 

The invention also relates to polynucleotides which are complementary to all the above 
described polynucleotides. 

The nucleotide sequence of a human NOT1 cDNA is given in SEQ ID NO:l (from Mages, 
H.W. et aL Mol. Endocrinol. 1994; 4(1 1): 1583-1591, EMBL: X75918). The nucleotide sequence of 
SEQ ID NO:l is a cDNA sequence and comprises a polypeptide encoding sequence (nucleotide318 
to 31 15) encoding a polypeptide of 598 amino acids, the polypeptide of SEQ ID NO:2. The 
nucleotide sequence encoding the polypeptide of SEQ ID NO:2 may be identical to the 
polypeptide encoding sequence contained in SEQ ID NO: 1 or it may be a sequence other than the 
one contained in SEQ ID NO:l, which, as a result of the redundancy (degeneracy) of the genetic 
code, also encodes the polypeptide of SEQ ID NO:2. The nucleotide sequence of the splice variant 
NOTla is given in SEQ ID NO:3 (from Patent Application WO00/77202; SmithKline Beecham) 
and is a cDNA sequence and comprises a polypeptide encoding sequence (nucleotide 1 to 1368) 
encoding a polypeptide of 455 amino acids, the polypeptide of SEQ ID NO:4., representing a 
splice variant of NOT1. The nucleotide sequence encoding the polypeptide of SEQ ID NO:4 may 
be identical to the polypeptide encoding sequence contained in SEQ ID NO:3 or it may be a 
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sequence other than the one contained in SEQ ED NO:3, which, as a result of the redundancy 
(degeneracy) of the genetic code, also encodes the polypeptide of SEQ ID NO:4. 

The gene encoding the NOT1 polypeptide of SEQ ID NO:2 has been localised to human 
chromosome 2q22-2q23.. 

Preferred polypeptides and polynucleotides are expected to have, inter alia, similar 
biological functions/properties to their homologous polypeptides and polynucleotides. Furthermore, 
preferred polypeptides and polynucleotides of the present invention have at least oneNOTl or 
NOT la activity, which may include antigenic activity. 

NOT1 and NOTla polynucleotides may be obtained, using standard cloning and screening 
techniques, from a cDNA library derived from mRNA in cells of human brain (Sambrook et aL, 
Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y. (1989)). Such polynucleotides can also be obtained from natural sources 
such as genomic DNA libraries or can be synthesized using well known and commercially 
available techniques. 

When NOT1 or NOTla polynucleotides are used for the recombinant production of 
NOT1 or NOTla polypeptides, the polynucleotide may include the coding sequence for the mature 
polypeptide, by itself; or the coding sequence for the mature polypeptide in reading frame with other 
coding sequences, such as those encoding a leader or secretory sequence, a pre-, or pro- or prepro- 
protein sequence, or other fusion peptide portions. For example, a marker sequence which 
facilitates purification of the fused polypeptide can be encoded for example a hexa-histidine 
peptide, as provided in the pQE vector (Qiagen, Inc.) and described in Gentze/ aL, Proc Natl Acad 
Sci USA (1989) 86:821-824, or is an HA tag. The polynucleotide may also contain non-coding 5' 
and 3 s sequences, such as transcribed, non-translated sequences, splicing and polyadenylation 
signals, ribosome binding sites and sequences that stabilize mRNA. 

Recombinant NOT1 or NOTla polypeptides maybe prepared by processes well known in 
the art from genetically engineered host cells comprising expression systems. Cell^free translation 
systems can also be employed to produce such proteins using RNAs derived fromNOTl or NOTla 
DNA constructs. 

For recombinant production, host cells can be genetically engineered to incorporate 
expression systems or portions thereof for NOT1 or NOTla polynucleotides. Introduction of 
polynucleotides into host cells can be effected by methods described in many standard laboratory 
manuals, such as Davis et ai, Basic Methods in Molecular Biology (1986) and Sambrook et al. y 
Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y. (1989). Preferred such methods include, for instance, calcium phosphate 



WO 01/70254 



PCT/GB01/01211 



transfection, DEAE-dextran mediated transfection, microinjection, cationic lipid-mediated 
transfection, electroporation, transduction, scrape loading, ballistic introduction or infection. 

Representative examples of appropriate hosts include bacterial cells, such as£ coli, 
Streptomyces and Bacillus subtilis cells; fungal cells, such as yeast cells ^^Aspergillus cells; insect 
cells such as Drosophila S2 and Spodoptera Sf9 cells; animal cells such as CHO, COS, HeLa, 
C127, 3T3, BHK and HEK 293. 

The appropriate nucleotide sequence may be inserted into an expression vector by any of a 
variety of well-known and routine techniques, such as, for example, those set forth in Sambrookef 
al. y Molecular Cloning, A Laboratory Manual (supra). Appropriate secretion signals may be 
incorporated into the desired polypeptide to allow secretion of the translated protein into the lumen 
of the endoplasmic reticulum, the periplasmic space or the extracellular environment. These signals 
may be endogenous to the polypeptide or they may be heterologous signals If the polypeptide is 
secreted into the medium, the medium can be recovered in order to recover and purify the 
polypeptide. If produced intracellular!^ the cells must first be lysed before the polypeptide is 
recovered. 

NOT1 or NOTla polypeptides can be recovered and purified from recombinant cell 
cultures by well-known methods including ammonium sulfate or ethanol precipitation, acid 
extraction, anion or cation exchange chromatography, phosphocellulose chromatography, 
hydrophobic interaction chromatography, affinity chromatography, hydroxylapatite chromatography 
and lectin chromatography. Most preferably, high performance liquid chromatography is employed 
for purification. Well known techniques for refolding proteins may be employed to regenerate 
active conformation when the polypeptide is denatured during isolation and or purification. 

This invention also relates to the use of polynucleotides of the present invention as 
diagnostic reagents. Detection of a mutated form of the gene characterised by the polynucleotide of 
SEQ ID NO:l or SEQ ID NO:3 which is associated with a dysfunction will provide a diagnostic tool 
that can add to, or define, a diagnosis of a disease, or susceptibility to a disease, which results from 
under-expression or otherwise altered expression of the gene. Individuals carrying mutations in the 
gene may be detected at the DNA level by a variety of techniques. 

Nucleic acids for diagnosis may be obtained from a subject's cells, such as from blood, 
urine, saliva, tissue biopsy or autopsy material. The genomic DNA may be used directly for 
detection or may be amplified enzymatically by using PCR or other amplification techniques prior 
to analysis. RNA or cDNA may also be used in similar fashion. Deletions and insertions can be 
detected by a change in size of the amplified product in comparison to the normal genotype. Point 
mutations can be identified by hybridizing amplified DNA to labeledNOTl or NOTla nucleotide 
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sequences. Perfectly matched sequences can be distinguished from mismatched duplexes by RNase 
digestion or by differences in melting temperatures. DNA sequence differences may also be 
detected by alterations in electrophoretic mobility of DNA fragments in gels, with or without 
denaturing agents, or by direct DNA sequencing (ee, e.g., Myers et aL, Science (1985) 230: 1242). 
Sequence changes at specific locations may also be revealed by nuclease protection assays, such as 
RNase and SI protection or the chemical cleavage method (see Cottons a/., Proc Natl Acad Sci 
USA (1985) 85: 4397-4401). In another embodiment, an array of oligonucleotides probes 
comprising NOT1 orNOTla nucleotide sequence or fragments thereof can be constructed to 
conduct efficient screening of e.g., genetic mutations. Array technology methods are well known 
and have general applicability and can be used to address a variety of questions in molecular 
genetics including gene expression, genetic linkage, and genetic variability (see for example: 
M.Chee etaL, Science, Vol 274, pp 610-613 (1996)). 

The diagnostic assays offer a process for diagnosing or determining a susceptibility to the 
Diseases through detection of mutation in theNOTl gene by the methods described. In addition, 
such diseases may be diagnosed by methods comprising determining from a sample derived from 
a subject an abnormally decreased level of polypeptide or mRNA. Decreased expression can be 
measured at the UNA level using any of the methods well known in the art for the quantitation of 
polynucleotides, such as, for example, nucleic acid amplification, for instance PCR, RT-PCR, 
RNase protection, Northern blotting and other hybridization methods. Assay techniques that can 
be used to determine levels of aNOTl or NOTla protein in a sample derived from a host are well- 
known to those of skill in the art. Such assay methods include radioimmunoassays, competitive- 
binding assays, Western Blot analysis and ELISA assays. 

Thus in another aspect, the present invention relates to a diagonostic kit which comprises: 

(a) a NOT1 or NOTla polynucleotide, preferably the nucleotide sequence of SEQ ID NO: 1 or 
SEQ ID NO:3, or fragments thereof ; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a NOT1 or NOTla polypeptide, preferably the polypeptide of SEQ ID NO:2 or SEQ ID NO:4, 
or a fragment thereof; or 

(d) an antibody to aNOTl or NOTla polypeptide, preferably to the polypeptide of SEQ ID NO:2 
or SEQ ID NO:4. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 
component. Such a kit will be of use in diagnosing a disease or suspectability to a disease, 
particularly obesity, insulin resistance, type 2 diabetes, impaired glucose tolerance,cachexia and 
liposarcoma, amongst others. 
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The polypeptides of the invention or their fragments or analogs thereof, or cells expressing 
thern, can also be used as immunogens to produce antibodies immunospecific for polypeptides of 
the present invention. The term "immunospecific" means that the antibodies have substantially 
greater affinity for the polypeptides of the invention than their affinity for other related polypeptides 
in the prior art 

Antibodies generated against NOT1 or NOTla polypeptides may be obtained by 
administering the polypeptides or epitope-bearing fragments, analogs or cells to an animal, 
preferably a non-human animal, using routine protocols. For preparation of monoclonal antibodies, 
any technique which provides antibodies produced by continuous cell line cultures can be used. 
Examples include the hybridoma technique (Kohler, G. and Milstein, C, Nature (1975) 256:495- 
497), the trioma technique, the human B-cell hybridoma technique (Kozbor^ aL, Immunology 
Today (1983) 4:72) and the EBV-hybridoma technique (Cole et aL, Monoclonal Antibodies and 
Cancer Therapy, 77-96, AlanR. Liss, Inc., 1985). 

Techniques for the production of single chain antibodies, such as those described in U.S. 
Patent No. 4,946,778, can also be adapted to produce single chain antibodies to polypeptides of this 
invention. Also, transgenic mice, or other organisms, including other mammals, may be used to 
express humanized antibodies. 

In a further aspect, the present invention relates to genetically engineered soluble fusion 
proteins comprising a NOT 1 or NOTla polypeptide, or a fragment thereof, and various portions 
of the constant regions of heavy or light chains of immunoglobulins of various subclasses (IgG, 
IgM, IgA, IgE). Preferred as an immunoglobulin is the constant part of the heavy chain of human 
IgG, particularly IgGl, where fusion takes place at the hinge region. In a particular embodiment, 
the Fc part can be removed simply by incorporation of a cleavage sequence which can be cleaved 
with blood clotting factor Xa. Furthermore, this invention relates to processes for the preparation 
of these fusion proteins by genetic engineering, and to the use thereof for drug screening, 
diagnosis and therapy. A further aspect of the invention also relates to polynucleotides encoding 
such fusion proteins. Examples of fusion protein technology can be found in International Patent 
Application Nos. W094/29458 and W094/22914. 

In a further aspect, the present invention provides for a method of screening compounds to 
identify those which stimulate the function of NOT1 or NOTla polypeptides. In general, agonists 
may be employed for therapeutic and prophylactic purposes for such Diseases as hereinbefore 
mentioned. Compounds may be identified from a variety of sources, for example, cells, cell-free 
preparations, chemical libraries, and natural product mixtures. Such agonists so-identified may be 
natural or modified substrates, ligands, receptors, enzymes, etc., as the case may be, of the 
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polypeptide; or maybe structural or functional mimetics thereof (see Coligan*/ al, Current 
Protocols in Immunology l(2):Chapter 5 (1991)). 

The screening method may simply measure the binding of a candidate compound to the 
polypeptide, or to cells or membranes bearing the polypeptide, or a fusion protein thereof by 
means of a label directly or indirectly associated with the candidate compound. Alternatively, the 
screening method may involve competition with a labeled competitor. Further, these screening 
methods may test whether the candidate compound results in a signal generated by activation or 
inhibition of the polypeptide, using detection systems appropriate to the cells bearing the 
polypeptide. Further, the screening methods may simply comprise the steps of mixing a 
candidate compound with a solution containing a polypeptide of the present invention, to form a 
mixture, measuring NOT1 or NOTla activity in the mixture, and comparing the NOT1 or NOTla 
activity of the mixture to a standard. 

NOT1 or NOTla polynucleotides, polypeptides and antibodies to the polypeptide as 
hereinabove described may also be used to configure screening methods for defecting the effect 
of added compounds on the production of mRNA and polypeptide in cells. For example, an 
ELISA assay may be constructed for measuring secreted or cell associated levels of polypeptide 
using monoclonal and polyclonal antibodies by standard methods known in the art. This can be 
used to discover agents which may enhance the production of polypeptide, for example agonists, 
from suitably manipulated cells or tissues. 

The NOT1 or NOTla polypeptide may be used to identify membrane bound or soluble 
receptors, if any, through standard receptor binding techniques known in the art. These 
include, but are not limited to, ligand binding and crosslinking assays in which the polypeptide 
is labeled with a radioactive isotope (for instance, 125r )j chemically modified (for instance, 
biotinylated), or fused to a peptide sequence suitable for detection or purification, and incubated 
with a source of the putative receptor (cells, cell membranes, cell supernatants, tissue extracts, 
bodily fluids). Other methods include biophysical techniques such as surface plasmon 
resonance and spectroscopy. These screening methods may also be used to identify agonists of 
NOT1 or NOTla polypeptides which compete with the binding of the polypeptide to its 
receptors, if any. Standard methods for conducting such assays are well understood in the art. 

Thus, in another aspect, the present invention relates to a screening kit for identifying 
agonists, ligands, receptors, substrates, enzymes, etc. for polypeptides of the present invention; or 
compounds which enhance the production of such polypeptides, which comprises: 

(a) aNOTl or NOTla polypeptide; 

(b) a recombinant cell expressing a NOT1 or NOT la polypeptide; 
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(c) a cell membrane expressing a NOT1 or NOT1 a polypeptide; or 

(d) antibody to aNOTl or NOT1 a polypeptide; 

which NOT1 or NOT1 a polypeptide is preferably that of SEQ ID NO:2 or SEQ ID NO:4. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a substantial 
component. 

It will be readily appreciated by the skilled artisan that a polypeptide of the present 
invention may also be used in a method for the structure-based design of an agonist of the 
NOT1 or NOTla polypeptide, by: 

(a) determining in the first instance the three-dimensional structure of the NOT1 or NOTla 
polypeptide; 

(b) deducing the three-dimensional structure for the likely reactive or binding site(s) of an 
agonist; 

(c) synthesing candidate compounds that are predicted to bind to or react with the deduced 
binding or reactive site; and 

(d) testing whether the candidate compounds are indeed agonists. 

It will be further appreciated that this will normally be an interative process. 

In a further aspect, the present invention provides methods of treating abnormal conditions 
such as, for instance, obesity, insulin resistance, type 2 diabetes, impaired glucose tolerance, 
cachexia, or liposarcoma, related to an under-expression of, NOT1 or NOTla polypeptide activity. 

For treating abnormal conditions related to an under-expression ofNOTl or NOTla 
polypeptides and their activity, several approaches are also available. One approach comprises 
administering to a subject a therapeutically effective amount of a compound which activatesa 
polypeptide of the present invention, i.e., an agonist as described above, in combination with a 
pharmaceutically acceptable carrier, to thereby alleviate the abnormal condition. Alternatively, gene 
therapy may be employed to effect the endogenous production ofNOTl or NOTla by the relevant 
cells in the subject. For example, a NOT1 or NOTla polynucleotide may be engineered for 
expression in a replication defective retroviral vector, as discussed above. The retroviral expression 
construct may then be isolated and introduced into a packaging cell transduced with a retroviral 
plasmid vector containing RNA encoding aNOTl or NOTla polypeptide such that the packaging 
cell now produces infectious viral particles containing theNOTl or NOTla gene. These producer 
cells may be administered to a subject for engineering cells w vivo and expression of the NOT1 or 
NOTla polypeptide in vivo. For an overview of gene therapy, see Chapter 20, Gene Therapy and 
other Molecular Genetic-based Therapeutic Approaches, (and references cited therein) in Human 
Molecular Genetics, T Strachan and A P Read, BIOS Scientific Publishers Ltd (1996). Another 
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approach is to administer a therapeutic amount of a polypeptide of the present invention in 
combination with a suitable pharmaceutical earner. 

In a further aspect, the present invention provides for pharmaceutical compositions 
comprising a therapeutically effective amount of aNOTl or NOT1 a polypeptide, such as the soluble 
form of a NOT1 or NOTla polypeptide, agonist peptide or small molecule compound, in 
combination with a pharmaceutical^ acceptable carrier or excipient Such carriers include, but are 
not limited to, saline, buffered saline, dextrose, water, glycerol, ethanol, and combinations thereof. 
The invention further relates to pharmaceutical packs and kits comprising one or more containers 
filled with one or more of the ingredients of the aforementioned compositions of the invention. 
NOT1 or NOTla polypeptides and other compounds of the present invention may be employed 
alone or in conjunction with other compounds, such as therapeutic compounds. 

The composition will be adapted to the route of administration, for instance by a systemic or 
an oral route. Preferred forms of systemic administration include injection, typically by intravenous 
injection. Other injection routes, such as subcutaneous, intramuscular, or intraperitoneal, can be 
used. Alternative means for systemic administration include transmucosal and transdermal 
administration using penetrants such as bile salts or fusidic acids or other detergents. In addition, if 
a NOT1 or NOTla polypeptide or other compounds of the present invention can be formulated in an 
enteric or an encapsulated formulation, oral administration may also be possible. Administration of 
these compounds may also be topical and/or localized, in the form of salves, pastes, gels, and the 



like. 



The dosage range required depends on the choice of peptide or other compounds of the 
present invention, the route of administration, the nature of the formulation, the nature of the 
subject's condition, and the judgment of the attending practitioner. Suitable dosages, however, are 
in the range of 0.1-100 p.g/kg of subject Wide variations in the needed dosage, however, are to be 
expected in view of the variety of compounds available and the differing efficiencies of various 
routes of administration. For example, oral administration would be expected to require higher 
dosages than administration by intravenous injection. Variations in these dosage levels can be 
adjusted using standard empirical routines for optimization, as is well understood in the art. 

NOT1 or NOTla polypeptides used in treatment can also be generated endogenously in the 
subject, in treatment modalities often referred to as "gene therapy" as described above. Thus, for 
example, cells from a subject may be engineered withaNOTl or NOTla polynucleotide, such as a 
DNA or RNA, to encode a NOT1 or NOTla polypeptide ex vrvo y and for example, by the use of a 
retroviral plasmid vector. The cells are then introduced into the subject. 



- 10- 



WO 01/70254 



PCT/GB01/01211 



The following definitions are provided to facilitate understanding of certain terms used 
frequently hereinbefore. 

" Antibodies'' as used herein includes polyclonal and monoclonal antibodies, chimeric, 
single chain, and humanized antibodies, as well as Fab fragments, including the products of an 
Fab or other immunoglobulin expression library. 

" Isolated" means altered " by the hand of man" from the natural state. If an " isolated" 
composition or substance occurs in nature, it has been changed or removed from its original 
environment, or both. For example, a polynucleotide or a polypeptide naturally present in a 
living animal is not "isolated," but the same polynucleotide or polypeptide separated from the 
coexisting materials of its natural state is "isolated", as the term is employed herein. 

"Polynucleotide" generally refers to any polyribonucleotide or polydeoxribonucleotide, 
which may be unmodified RNA or DNA or modified RNA or DNA. " Polynucleotides" include, 
without limitation, single- and double-stranded DNA, DNA that is a mixture of single- and 
double-stranded regions, single- and double-stranded RNA, and RNA that is mixture of single- 
and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single- 
stranded or, more typically, double-stranded or a mixture of single- and double-stranded regions. 
In addition, "polynucleotide" refers to triple-stranded regions comprising RNA or DNA or both 
RNA and DNA. The term "polynucleotide" also includes DNAs or RNAs containing one or more 
modified bases and DNAs or RNAs with backbones modified for stability or for other reasons. 
"Modified'? bases include, for example,. tritylated bases and unusual bases such as inosine. A__ 
variety of modifications may be made to DNA and RNA; thus, "polynucleotide" embraces 
chemically, enzymatically or metabolically modified forms of polynucleotides as typically found 
in nature, as well as the chemical forms of DNA and RNA characteristic of viruses and cells. 
" Polynucleotide" also embraces relatively short polynucleotides, often referred to as 
oligonucleotides. 

" Polypeptide" refers to any peptide or protein comprising two or more amino acids 
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide isosteres. 
"Polypeptide" refers to both short chains, commonly referred to as peptides, oligopeptides or 
oligomers, and to longer chains, generally referred to as proteins. Polypeptides may contain 
amino acids other than the 20 gene-encoded amino acids. "Polypeptides" include amino acid 
sequences modified either by natural processes, such as post-translational processing, or by 
chemical modification techniques which are well known in the art. Such modifications are well 
described in basic texts and in more detailed monographs, as well as in a voluminous research 
literature. Modifications may occur anywhere in a polypeptide, including the peptide backbone, 
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the amino acid side-chains and the amino or carboxyl termini. It will be appreciated that the same 
type of modification may be present to the same or varying degrees at several sites in a given 
polypeptide. Also, a given polypeptide may contain many types of modifications. Polypeptides 
may be branched as a result of ubiquitination, and they may be cyclic, with or without branching. 
Cyclic, branched and branched cyclic polypeptides may result from post-translation natural 
processes or may be made by synthetic methods. Modifications include acetylation, acylation, 
ADP-ribosylation, amidation, biotinylation, covalent attachment of flavin, covalent attachment of 
a heme moiety, covalent attachment of a nucleotide or nucleotide derivative, covalent attachment 
of a lipid or lipid derivative, covalent attachment of phosphotidylinositol, cross-linking, 
cyclization, disulfide bond formation, demethylation, formation of covalent cross-links, formation 
of cystine, formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI 
anchor formation, hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic 
processing, phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-RNA 
mediated addition of amino acids to proteins such as arginylation, and ubiquitination (see, for 
instance, Proteins - Structure and Molecular Properties, 2nd Ed., T. E. Creighton, W. H. Freeman 
and Company, New York, 1993; Wold, F., Post-translational Protein Modifications: Perspectives 
and Prospects, pgs. 1-12 in Post-translational Covalent Modification of Proteins, B. C. Johnson, 
EcL, Academic Press, New York, 1983; Seifter et al., "Analysis for protein modifications and 
nonprotein cofactors" , Meth Enzymol (1990) 182:626-646 and Rattan et aL, "Protein Synthesis: 
Post-translationai Modifications and Aging", Ann NY Acad Sci (1992) 663:48-62). 

" Variant" refers to a polynucleotide or polypeptide that differs from a reference 
polynucleotide or polypeptide, but retains essential properties. A typical variant of a 
polynucleotide differs in nucleotide sequence from another, reference polynucleotide. Changes 
in the nucleotide sequence of the variant may or may not alter the amino acid sequence of a 
polypeptide encoded by the reference polynucleotide. Nucleotide changes may result in amino 
acid substitutions, additions, deletions, fusions and truncations in the polypeptide encoded by the 
reference sequence, as discussed below. A typical variant of a polypeptide differs in amino acid 
sequence from another, reference polypeptide. Generally, differences are limited so that the 
sequences of the reference polypeptide and the variant are closely similar overall and, in many 
regions, identical. A variant and reference polypeptide may differ in amino acid sequence by one 
or more substitutions, additions, deletions in any combination. A substituted or inserted amino 
acid residue may or may not be one encoded by the genetic code. A variant of a polynucleotide 
or polypeptide may be a naturally occurring such as an allelic variant, or it may be a variant that 
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is not known to occur naturally. Non-naturally occurring variants of polynucleotides and 
polypeptides may be made by mutagenesis techniques or by direct synthesis. 

"Identity," as known in the art, is a relationship between two or more polypeptide 
sequences or two or more polynucleotide sequences, as determined by comparing the sequences. 
5 In the art, "identity" also means the degree of sequence relatedness between polypeptide or 
polynucleotide sequences, as the case may be, as determined by the match between strings of 
such sequences. "Identity" and "similarity" can be readily calculated by known methods, 
including but not limited to those described in {Computational Molecular Biology, Lesk, A.M., 
ed., Oxford University Press, New York, 1988; Biocomputing: Informatics and Genome Projects, 

1 0 Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis of Sequence Data, Part 
I, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 1994; Sequence Analysis in 
Molecular Biology, von Heinje, G. 3 Academic Press, 1987; and Sequence Analysis Primer, 
Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; and Carillo, H., and 
Lipman, D., SLAM/. Applied Math., 48: 1073 (1988). Preferred methods to determine identity 

15 are designed to give the largest match between the sequences tested. Methods to determine 

identity and similarity are codified in publicly available computer programs. Preferred computer 
program methods to determine identity and similarity between two sequences include, but are not 
limited to, the GCG program package (Devereux, J., et al., Nucleic Acids Research 12(1): 387 
(1984)), BLASTP, BLASTN, and FASTA (Atschul, S.F. et al., J. Molec. Biol 215: 403-410 

20 (1990). The BLAST X program is publicly available from NCBI and other sources {BLAST 
Manual, Altschul, S„ et al, NCBI NLM NIH Bethesda, MD 20894; Altschul, S., et al, J. Mol 
Biol. 215: 403-410 (1990). The well known Smith Waterman algorithm may also be used to 
determine identity. 

Preferred parameters for polypeptide sequence comparison include the following: 
25 1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 

Comparison matrix: BLOSSUM62 from HentikofTand Hentikoff, Proc. Natl. Acad. Sci. USA. 

89:10915-10919(1992) 

Gap Penalty: 12 

Gap Length Penalty: 4 

30 A program useful with these parameters is publicly available as the "gap" program from 

Genetics Computer Group, Madison WL The aforementioned parameters are the default 
parameters for peptide comparisons (along with no penalty for end gaps). 

Preferred parameters for polynucleotide comparison include the following: 
1) Algorithm: Needleman and Wunsch, J. Mol Biol. 48: 443-453 (1970) 
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Comparison matrix: matches = +10, mismatch = 0 
Gap Penalty: 50 
Gap Length Penalty: 3 

Available as: The "gap" program from Genetics Computer Group, Madison WL These are the 
default parameters for nucleic acid comparisons. 

By way of example, a polynucleotide sequence of the present invention may be identical 
to the reference sequence of SEQ ID NO: 1 or SEQ ID NO:3, that is be 100% identical, or it may 
include up to a certain integer number of nucleotide alterations as compared to the reference 
sequence. Such alterations are selected from the group consisting of at least one nucleotide 
deletion, substitution, including transition and transversion, or insertion, and wherein said 
alterations may occur at the 5' or 3 f terminal positions of the reference nucleotide sequence or 
anywhere between those terminal positions, interspersed either individually among the 
nucleotides in the reference sequence or in one or more contiguous groups within the reference 
sequence. The number of nucleotide alterations is determined by multiplying the total number of 
nucleotides in SEQ ID NO: 1 or SEQ ID NO:3 by the numerical percent of the respective percent 
identity(divided by 100) and subtracting that product from said total number of nucleotides in 
SEQ ID NO: 1 or SEQ ID NO:3, or: 

n n <:x n -(x n «y), 

wherein n n is the number of nucleotide alterations, x n is the total number of nucleotides in SEQ 
ID NO:l or SEQ ID NO:3, and y is, for instance, 0.70 for 70%, 0.80 for 80%, 0.85 for 85%, 0.90 
for 90%, 0.95 for 95%,etc, and wherein any non-integer product of x n and y is rounded down to 
the nearest integer prior to subtracting it from x n . Alterations of a polynucleotide sequence 
encoding the polypeptide of SEQ ID NO:2 or SEQ ID NO:4 may create nonsense, missense or 
frameshift mutations in this coding sequence and thereby alter the polypeptide encoded by the 
polynucleotide following such alterations. 

Similarly, a polypeptide sequence of the present invention may be identical to the 
reference sequence of SEQ ID NO:2 or SEQ ID NO:4, that is be 1 00% identical, or it may 
include up to a certain integer number of amino acid alterations as compared to the reference 
sequence such that the % identity is less than 100%. Such alterations are selected from the group 
consisting of at least one amino acid deletion, substitution, including conservative and non- 
conservative substitution, or insertion, and wherein said alterations may occur at the amino- or 
carboxy-terminal positions of the reference polypeptide sequence or anywhere between those 
terminal positions, interspersed either individually among the amino acids in the reference 
sequence or in one or more contiguous groups within the reference sequence. The number of 
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amino acid alterations for a given % identity is determined by multiplying the total number of 
amino acids in SEQ ID NO:2 or SEQ ID NO:4 by the numerical percent of the respective percent 
identity(divided by 100) and then subtracting that product from said total number of amino acids 
in SEQ ID NO:2 or SEQ ID NO:4, or: 

n a^a-(x a *y)> 

wherein n a is the number of amino acid alterations, x a is the total number of amino acids in SEQ 
ID NO:2 or SEQ ID NO:4, and y is, for instance 0.70 for 70%, 0.80 for 80%, 0.85 for 85% etc., 
and wherein any non-integer product of x a and y is rounded down to the nearest integer prior to 
subtracting it from x a . 

"Homolog" is a generic term used in the art to indicate a polynucleotide or polypeptide 
sequence possessing a high degree of sequence relatedness to a subject sequence. Such 
relatedness may be quantified by determining the degree of identity and/or similarity between the 
sequences being compared as hereinbefore described. Falling within this generic term are the 
terms "ortholog", meaning a polynucleotide or polypeptide that is the functional equivalent of a 
polynucleotide or polypeptide in another species, and "paralog" meaning a functionally similar 
sequence when considered within the same species. 

"Fusion protein" refers to a protein encoded by two, often unrelated, fused genes or 
fragments thereof. In one example, EP-A-0 464 discloses fusion proteins comprising various 
portions of constant region of immunoglobulin molecules together with another human protein or 
part thereof. In many cases, employing an immunoglobulin Fc region as a part of a fusion 
protein is advantageous for use in therapy and diagnosis resulting in, for example, improved 
pharmacokinetic properties [see, e.g., EP-A 0232 262]. On the other hand, for some uses it 
would be desirable to be able to delete the Fc part after the fusion protein has been expressed, 
detected and purified. 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully set 
forth. 
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Examples 

Example 1 - Analysis of NOT1 and NOTla expression in human tissues 

5 

Generation of samples for TaqMan mRNA analysis: Human tissue or RNA was purchased 
(Biochain, San Leandro,CA; Invitrogen, Leek, The Netherlands; Clontech, Palo Alto, CA) or 
donated (Netherlands Brain Bank, Amsterdam, the Netherlands) and poly A+ RNA was prepared 
by the PolyATract method according to manufacturers instructions (Promega, USA). The poly 

10 A-f RNA samples from 20 body tissues and 19 brain-regions from 4 individuals per tissue (two 
males/two females) were quantitated using OD260nm measurement or the RiboGreen fluorescent 
method (Molecular Probes, Oregon, USA) and lug of each RNA was reverse transcribed using 
random nonomers and Superscript II reverse transcriptase according to manufacturers 
instructions (Life Technologies). The cDNA prepared was diluted to produce up to 1,000 

1 5 replicate 96-well plates using Biomek robotics (Beckman Coulter, High Wycombe, UK), so that 
each of the wells contained the cDNA produced from lng RNA for the appropriate tissuo. The 
96-well plates were stored at -80°C prior to use. 

TaqMan PCR: This was performed following the procedure published by Sarau H.M. et al, 
20 ("Identification, Molecular Cloning, Expression and Characterisation of a Cysteinyl Leukotriene 
Receptor", Molecular Pharmacology, 1999, 56, 657-663.) TaqMan quantitative PCR was 
conducted to measure either NOT-1 or NOTla using replicate 96-well plates. A 20ul volume of a 
PCR master mix (containing 2.5ul TaqMan buffer, 6ul 25mM MgC12, 0.5ul of lOmM dATP, 
0.5ul of 20mM dUTP,0.5ul of lOmM dCTP, 0.5ul of lOmM dGTP, 0.25ul Uracil-N-glycosylase, 
25 lul of lOuM forward primer, lul of lOuM reverse primer, 0.5ul 5uM TaqMan probe, 0. 125ul 
TaqGold [PE Biosystems], 6.625ul water) was added to each well using Biomek robotics 
(Beckman Coulter, High Wycombe, UK), and the plate capped using optical caps (PE 
Biosystems). The PCR reaction was carried out on an ABI7700 Sequence Detector (PE 
Biosystems) using the PCR parameters: 50°C for 2 minutes, 95°C for 10 minutes and 45 cycles 
30 of 94°C for 15 seconds,60<>C for 1 minute, and the level of mRNA-derived cDNA in each sample 
was calculated from the TaqMan signal using plasmid/genomic DNA calibration standards 
included in each run. The level of genomic DNA contaminating the original RNA samples was 
shown to be negligible (<10 copies genomic DNA/ng RNA) by TaqMan measurement of 
genomic sequence for ten genes in replicate samples taken through the reverse transcription 
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procedure described with the ommission of reverse transcriptase. Gene-specific reagents for 
NOT-1: 

forward primer 5'-CCGCCAGCAATAATTGACAA-3*, 

reverse primer: 5-TTCCAITATCATTCCAGTTCCTTTG-3 

TaqMan probe: 5 , -CACTTTACCTTTCTAAGACCTCCTCCCAAGCA-3 , ; 

andforNOTla: 

forward primer: S'-TCCTTCGATTAGCATACAGAATA-S 1 , 
reverse primer: S'-CCCGTGTCTCTCTGTGACCAT-S', 
TaqMan probe: S'-TCTGCCTTCTCCTTGCATTGCTGCC-S 1 . 

Results 

The results are shown in Table 1. Analysis of expression of both NOTl and NOTl a 
mRNA by TaqMan showed relatively widespread distribution. However, the expression levels 
found in adipose tissue were significantly higher than for those found in any other tissue. Levels 
of expression are scored from H-H-+ to with Mill representing the highest expression levels. 
+/- indicates weakly detectable expression. 



Table 1 



Brain 


NOTl 


NOTla 

+ 


Pituitary 


+ + + 


++ 


Heart 


+ 


+/- 


Lung 


+ 


+/- 


Liver 


+ 


+ 


Foetal Liver 


+ 

> 

+ 


+/- 


Kidney 




Skeletal Muscle 






Stomach 


+ 




Intestine 


+ 




Spleen 


+ 


+ 


Lymphocytes 




+ + 


Macrophage 






Adipose 


+ + + + 4- 


+ + + + + 


Pancreas 


+ 


+ 


Prostate 




+ 



- 17- 



WO 01/70254 



PCT/GB01/01211 



Placenta + + 

Cartilage + + 
Bone 

Bone Marrow +/- +/_ 

Example 2 - Analysis of NOT1 expression in 3T3 cells 

Insulin and dexamethasone induced differentiation of 3T3-L1 cells is an established in 
vitro model for adipogenesis. Levels of NOT1 mRNA were quantified in this model. The 3T3- 
Ll fibroblast cell line was obtained from the American Type Culture Collection. Cells were 
grown to confluence in Dulbeccos modified Eagles Medium containing 10% FCS* Differentiation 
was undertaken with in Dulbeccos modified Eagles Medium containing 10% FCS supplemented 
with 0.5mM isobutyl methyl xanthine, 0.25uM dexamethasone and insulin (5ug/ml) for 48 hours 
followed by Dulbeccos modified Eagles Medium containing 10% FCS supplemented with insulin 
(5ug/ml) for a further 48 hours. Cells were grown in Dulbeccos modified Eagles Medium 
containing 10% FCS for the remainder of the culture period 

On each day of experimentation the cell media was removed by aspiration and the cell 
monolayer extracted with 1ml of Trizol. RNA was prepared according to the manufacturer's 
instructions. Quantification of mRNA transcripts was carried out using the Taqman 5' nuclease 
assay as previously described (Wang T & Brown MJ (1999) Anal. Biochem. 269 pl98-201). 
Total RNA was treated with DNasel (Gibco BRL) and reverse transcribed using random 
hexamers (Stratagene) and Superscript II reverse transcriptase (Gibco BRL). Transcript cDNA 
levels were then measured using Taqman assay primers and fluorogenic probes as described in 
example 1. The results are shown in Table 2. In Table 2, Tl refers to day 1, T2 to day 2 etc. and 
the figures in the right hand column indicate relative levels of Notl mRNA, the figure on day 1 
being 100%. 

Table 2 
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1 T1 


10 0 


T2 
T3 


13 9 
57 


T4 


278 


T5 


3.7 


T75 

I O 

T7 


ffi — H 

3.9 


T8 


8.7 


T9 
T1 0 


0.6 
n.d . 


T1 1 


3.4 


r-i2 


8.5 



Tbe results show that NOT1 expression is downregulated upon differentiation of 3T3-L1 cells, 
an established in vitro model for adipogenesis. This finding is consistent with NOT1 having a 
function in maintaining the undifferentiated pre-adipocyte state. 
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SEQUENCE INFORMATION 
SEQ EDNO:l 

GCTCGCGCACGGCTCCGCGGTCCCTTTTGC 

TTCCCTTCGCCCAGCTCTCCCACCCCTACCCGACCCCGGCGCCCGGGCTCC^ 

ATGAATGAAGAGAGACGCGGAGAACTCCTAAGGAGGAGATTGGACAGGCTGGAC 

GAAACTTTGTCCTTCATTGAATTACGACACTO 

CCTTGTGTTCAGGCGCAGTATGGGTCCTCG 

AGAATACAGCTCCGATTTCTTAACTCCAGAGTTTGTCAAGTT 

CTTCTCTCCCCAGCTTCAGTACCTTTATGGACAACTACAGCACAGGCT 

CCCCTGTCCGGACAGCAGTCCTCCATTAAGGTAGAAGACATTCAGATGCACAACTA 

CCAGTCTGAGGAGATGATGCCGCACTCCGGGTCGGTTTACTACAAGCCCT 

TCCAGGTGCAGC^CAGCCCCATGTGGGACGACCCGGGATCTCTCC^ 

ATGATCGAGCAGAGGAAAATOCCAGTCTCCCGCCTCTCCCTCTTCTCCTTTAAG 

TAGTTGCCAGATGCGCTTCGACGGGCCCCTGCACGTCCCCATGAACCCGGAGCCCGCC^ 

GGCAGACCTTCGCTGTGCCCAACCCCATTCGCAAGCCCGCGTCCATGGGCTTCCCGGGCCTGCAGATCGGCC^ 
CAGCTGCTCGACACGCAGGTGCCCTCACCGCCGTCGCGGGGCTCCCCCTCCAACGA^ 

CAACGCGGCCTGCCAACACTACGGCGTGCGCACCTGTGAGGGCTGC AAAGG CTT CTTTAAG CGCAC AGTGC AAAAAAATG 

CAAAATACGTGTGTTTAGCAAATAAAAACTGCCCAGTGGACAAGOTTCGCCG 

AAGTGCCTGGCTGTTGGGATGGTCAAAGA 

ACCGAAGAGCC CACAGGAG CCCTCT CCCCCTTCGCC CCCGGTGAGTCTGATCAGTGCCCTCX3TCAGGG CCATGT CGACT 
CCAACCCOTCTATGAC^^ 

CATATCCAGCAATTCTATGATCTCCTGACTGGCT C CATGGAGATCATCCGGGGCTGGGCAGAGAAGATC C CTGGCTTCGC 
AGACCTGCCCAAAGCCGACCAAGACCTGCTTTTTGAATCAGCTTTCTTAGAACT 
CCAACCCAGTGGAGGGTAAACTCATCTTTTGCAATC^GGTGGTOTGCA 
TGGATTGATTCCATTGTTGAATTCTCCTCCAACTTGCAGAATATGAACATCG^ 

CCTGGCTATGGTC^CAGAGAGACACGGGCTCAAGGAACCCAAGAGAGTGGAAGAACTGCAAAACAAGAT 
TCAAAGACCACGTGACTTT CAACAATGGGGGCTTGAACCGCC CCAATT ATT TGTC CAAACTGTTGGGGAAGCTCCCAGAA 
CTT CGTAC CCTTTG CACACAGGGGCT ACAGCGCATTTTCTACCTGA CAATAAT 
TGACAAACTTTTCCTGGAC^CnTOACCTTTCTAA 

TGTCAAGAGGGGGCAAGTCACATGGGCAGAGATAGCCGTGTGAGCAGTCTCAGCTCAAGOT 
CTCOTAGCCCCCTTGATCCCTAAAGAAAACAAACAAACAAACAAAAACT 

GAAAGGGCATTTTGGCTCCGGGGCAT CCTGGATTTAGAACATGGACTACACACAATACAGTGGTATAAACTTTTTATT CT 

CAGTTTAAAAATCAGTTTGTTGTTCAGAAGAAAGATOG 

GCAGrrCAGAC^AATGTAACACACACACACATACACACACACAC^ 

TTG CCCTTTAACAAGAC TTCAAAGTTTTCTG CTGTAAAGAAAGCTGTAATATATAGTAAAACTAAATGTTGCGT GGGTGG 
CATGAGTTGAAGAAGGCAAAGGCTTGTAAATTTACCCAATGCAGT^ 

T AAATA TTACAAATTCTAAAAGATAAGTGTGTTTG CAAAAAAAAAGAAAATAAATA CAT AAAAAAGG GACAAGCATGTTG 
ATTCTAGGTTGAAAATGTTATAGGCACTTGCTACTTCAGTAATGTCTATATTATATAAAT 
GTCTGTTAGATTTTATAAAGATTGGTAGTTATCTGAGCTTAAACATTTTCTCAA 
ACAC^TC^GAAAATCCTGACAAAAGGGACACATAGTGTTTCTAA^ 

TACCGTTGATGTTGATAAAAAGAAAGTTTATATCTTGATTATTTTGTTGTCTAAAGCTAAACAA 
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CTTTTGACTGTTTCCAGAGTGCTTATAATATACATAACTCCCT 

AAATTGTCAGTTAATTTATTATTTTGTTTGAGTAAGAATTTTAA^ 

TCTAGTATGGCACATGATATGAGTCACTGCCTTTm^ 

AAATTCTTTCTTTGAGAAAGACAATTTTAATGTTTACAACAATAAACCATGTAAATGAAAAAAAAAA 



SEQ ED NO:2 

MPCVQAQYGSSPQGASPASQSYSYHSSGEYSSDFLTPEFVKFSMDLTNTEITATTSLPSFSTFMD 
NYSTGYDVKPPCLYQMPLSGQQSSIKVEDIQMHNYQQHSHIjPPQSEEMMPHSGSVYYKPSSPPTP 
TTPGFQVQHSPMWDDPGSLHNFHQNYVATTHMIEQRKTPVSRLSLFSFKQSPPGTPVSSCQMRFD 
GPLHVPMNPEPAGSHHWDGQTFAVPNPIRKPASMGFPGLQIGHASQLLDTQVPSPPSRGSPSNE 
GLCAVCGDNAACQHYGVRTCEGCKGFFKRTVQKNAKYVCI^^ 

VGMVKEVVRTDSLKGRRGRLPSKPKSPQEPSPPSPPVSLISALVRAHVDSNPAMTSLDYSRFQAN 

PDYQMSGDDTQHIQQFYDIiLTGSMEIIRGWAEKIPGFADLPKADQDLLiFESAFIiELFVLRLAYRS 

NPVEGKLIFCNGVVLHRLQCVRGFGEWIDSIVEFSSNLQNMNIDISAFSCIAALAMVTERHGLKE 

PKRVEELQNKIVNCLKDHVTFNNGGLNRPNYLSKLLGKLPELRTLCTQGLQRIFYLKLEDLVPPP 
AI IDKLFLDTLPF 



SEQ ED NO:3 

ATGCCTTGTGTTCAGGCGCAGTATGGGTCCTCGCCTCAAGGAGCCAGCCCCGCTTCTCAGAGCTA 
CAGTTACCACTCTTCGGGAGAATACAGCTCCGATTTCTTAACTCCAGAGTTTGTCAAGTTTAGCA 
TGGACCTCACCAACACTGAAATCACTGCCACCACTTCTCTCCCCAGCTTCAGTACCTTTATGGAC 
AACTACAGCACAGGCTACGACGTCAAGCCACCTTGCTTGTACCAAATGCCCCTGTCCGGACAGCA 
GTCCTCCATTAAGGTAGAAGACATTCAGATGCACAACTACCAGCAACACAGCCACCTGCCCCCCC 
AGTCTGAGGAGATGATGCCGCACTCCGGGTCGGTTTACTACAAGCCCTCCTCGCCCCCGACGCCC 
ACCACCCCGGGCTTCCAGGTGCAGCACAGCCCCATGTGGGACGACCCGGGATCTCTCCACAACTT 
CCACCAGAACTACGTGGCCACTACGCACATGATCGAGCAGAGGAAAACGCCAGTCTCCCGCCTCT 
CCCTCTTCTCCTTTAAGCAATCGCCCCCTGGCACCCCGGTGTCTAGTTGCCAGATGCGCTTCGAC 
GGGCCCCTGCACGTCCCCATGAACCCGGAGCCCGCCGGCAGCCACGACGTGGTGGACGGGCAGAC 
CTTCGCTGTGCCCAACCCCATTCGCAAGCCCGCGTCCATGGGCTTCCCGGGCCTGCAGATCGGCC 
ACGCGTCTCAGCTGCTCGACACGCAGGTGCCCTCACCGCCGTCGCGGGGCTCCCCCTCCAACGAG 
GGGCTGTGCGCTGTGTGTGGGGACAACGCGGCCTGCCAACACTACGGCGTGCGCACCTGTGAGGG 
CTGCAAAGGCTTCTTTAAGCGCACAGTGCAAAAAAATGCAAAATACGTGTGTTTAGCAAATAAAA 
ACTGCCCAGTGGACAAGCGTCGCCGGAATCGCTGTCAGTACTGCCGATTTCAGAAGTGCCTGGCT 
GTTGGGATGGTCAAAGAAGTGGTTCGCACAGACAGTTTAAAAGGCCGGAGAGGTCGTTTGCCCTC 
GAAACCGAAGAGCCCACAGGAGCCCTCTCCCCCTTCGCCCCCGGTGAGTCTGATCAGTGCCCTCG 
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TCAGGGCCCATGTCGACTCCAACCCGGCTATGACCAGCCTGGACTATTCCAGGTTCCAGGCGAAC 
CCTGACTATCAAATGAGTGGAGATGACACCCAGCATATCCAGCAATTCTATGATCTCCTGACTGG 
CTCCATGGAGATCATCCGGGGCTGGGCAGAGAAGATCCCTGGCTTCGGAGACCTGCCCAAA,GCCG 
ACCAAGACCTGCTTTTTGAATCAGCTTTCTTAGAACTGTTTGTCCTTCGATTAGCATACAGAATA 
TGAAGATCGACATTTCTGCOTTCTCCTGCATTGCTGCCCTGGCTATGGTCACAGAGAGACACGGG 
OTCAAGGAACCCAAGAGAGTGGAAGAACTGCAAAACAAGATTGTAAATTGTCTCAAAGACCACGT 
GACTTTCAACAATGGGGGGTTGAACCGCCCCAATTATTTGTCCAAACTGTTGGGGAAGCTCCCAG 
AACTTCGTACCCTTTGCACACAGGGGCTACAGCGCATTTTCTACCTGAAATTGGAAGACTTGGTG 
CCACCGCCAGCAATAATTGACAAACTTTTCCTGGACACTTTACCTTTCTAA 

SEQ ID NO:4 

MPCVQAQYGSSPQGASPASQSYSYHSSGEYSSDFLTPEFWFSMDLTNTEITATTSLPSFSTFMD 
NYSTGYDVKPPCLYQMPLSGQQSSIKVEDIQMHNYQQHSHLPPQSEEMMPHSGSVYYKPSSPPTP 
TTPGFQVQHSPMWDDPGSLHNFHQNYVATTHMIEQRKTPVSRLSLFSFKQSPPGTPVSSCQMRFD 
GPLHVPMNPEPAGSHHWDGQTFAVPNPIRKPASMGFPGLQIGHASQLLDTQVPSPPSRGSPSNE 
GLCAVCGDNAACQHYGWTCEGCKGFFKRTVQKNAKYVCLANKNCPVDKRRRNRCQYCRFQKCLA 
VGMVKEWRTDSLKGRRGRLPS KPKS PQEPS PP S PP VS LI S ALVRAHVDSNPAMTSLDYSRFQAN 
PDYQMSGDDTQHIQQFYDLLTGSMEI IRGWAEKI PGFADLPKADQDLLFESAFLELFVLRLAYRI . 
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Claims 



1 . The use of a compound selected from: 

(a) aNOTl or NOTla polypeptide; 
5 (b) a compound which activates a NOT1 or NOTla polypeptide; or 

(c) a polynucleotide encoding a NOT1 or NOTla polypeptide, 
for the manufacture of a medicament for treating: 

(i) obesity; 

(ii) insulin resistance; 
1 0 (iii) type 2 diabetes; 

(iv) impaired glucose tolerance; 

(v) cachexia; or 

(vi) liposarcoma. 

15 2 - The use according to claim 1 wherein the medicament is used to treat obesity. 

3. The use according to claim 1 wherein the medicament is used in the treatment of insulin 
resistance. 



20 4. The use according to claim 1 wherein the medicament comprises an isolated polypeptide 
which comprises a polypeptide having at least 95% identity to the NOT 1 polypeptide of SEQ ID " 
NO:2 or the NOTla polypeptide of SEQ ID NO:4. 

5. The use according to claim 4 wherein the isolated polypeptide is the NOT 1 polypeptide 
25 of SEQ ID NO:2 or the NOTla polypeptide of SEQ ID NO:4. 

6. The use according to claim 1 wherein the medicament comprises a compound which 
activates a NOT or NOTla polypeptide. 

30 7. The use according to claim 1 wherein the medicament comprises a polynucleotide 

encoding a polypeptide having at least 95% identity with the amino acid sequence of SEQ ID 
NO:2 or SEQ ID NO:4. 

8. The use according to claim 7 wherein the polynucleotide comprises a polynucleotide 
35 having at least 95% identity with the polynucleotide of SEQ ID NO: 1 or SEQ ID NO:3. 

9. The use according to claim 7 or 8 wherein the polynucleotide has the polynucleotide 
sequence of SEQ ID NO:l or SEQ ID NO:3. 
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